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(57) Abstract 

An iscquinolinone derivative of formula (I) wherein Ring A and Ring 
B are substituted or unsubstituted benzene, R^ is (1) H, (2) substituted or 
unsubstituted lower alkyl, (3) substituted or unsubstituted cyclo-lower alkyl, 
(4) substituted or unsubstituted aryl, (5) substituted or unsubstituted heterocy- 
cle, or (6) amino optionally having one or two substitutents, R^ is -COOR^ 
or -C0N(R4)(R5), R3 is H' or ester residue, and -N(R'*)(R5) is substituted or 
unsubstituted nitrogen-containing aliphatic heterocycle or substituted or un- 
substituted amino, provided that when R* is H or substituted or unsubstituted 
lower alkyl, then at least one of Ring A and Ring B is benzene being sub- 
stituted by two or more lower alkoxy, or a pharmaceutically acceptable salt 
thereof, these compounds showing cGMP-specific PDE inhibitory activity, es- 
pecially, selective phosphodiesterase V (PDEV) inhibitory activity, and hence, 
being useful for the prophylaxis or treatment of various diseases such as chronic heart failure, angina, pulmonary hypertension, erectile 
dysfunction, etc. 
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DESCRIPTION 

ISOQUINOLINONE DERIVATIVES, PROCESS FOR PREPARING THE SAME, AND THEIR USE AS PHOSPHODI- 
ESTERASE INHIBITORS 

TECHNICAL FIELD 

The present invention relates to a novel isoquinolinone derivative 
exhibiting a cGMP specific phosphodiesterase (PDE) inhibitory activity (PDE V 
inhibitory activity) and being useful as a medicament, a process for preparing 
the same, and an intermediate therefor. 
BACKGROUND ART 

In general, it is known that cGMP, which is an intracellular second 
messenger, is decomposed and inactivated by phosphodiesterase (abbreviated 
as "PDE") which widely distributes in many cell types and tissues of the living 
body, and when said PDE activity is inactivated, the level of cGMP in tissue 
cells is increased, and as a result, various pharmacological activities, for example, 
relaxation of vascular smooth muscle and bronchial smooth muscle is exhibited. 

Moreover, such cGMP specific PDE inhibitors (i.e., PDE V inhibitors) can 
show inhibition of platelet aggregation and vasodilating activity, etc. [cf. C. D. 
Nicholson, et al, Trends in Pharmacological Sciences, 12, 19-27, 1991]. 
Therefore, PDE V inhibitors are considered to be useful in the treatment of 
various diseases, such as bronchial asthma, thrombosis, depression, central 
hypofunction after cerebrovascular obstruction, cerebrovascular dementia, and 
heart failure. 

Recently, a fused pyridazine compound having the above-mentioned 
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PDE V inhibitory activity, etc. has been known to be useful in the prophylaxis 
or treatment of hypertension, angina, myocardial infarction, chronic or acute 
heart failure, pulmonary hypertension, etc. (cf., PCX Patent Publication WO 
9605176, etc.). Moreover, it has been also reported that l-[4-ethoxy-3-(6,7- 

5 dihydro-l-methyl-7-oxo-3-propyl-lH-pyrazolo[4,3-d]pyrimidin-5-yl]phenyl- 
sulfonyl]-4-methylpiperazine [general name: Sildenafil] is useful in the treatment 
of diseases such as penile erectile dysfunction (copulative impotence), etc. (cf,, 
Boolell, M. et al, Journal of Urology, 155, 5, p. 495A (1996); Terrett N. K. et al, 
Bioorganic & Medicinal Chemistry Letters, 6, 15, p. 1819-24 (1996); and Ballard 

10 S. A. et al., British Journal of Pharmacology, 118, p. 153 (1996)). 
DISCLOSURE OF INVENTION 

An object of the present invention is to provide a novel isoquinolinone 
derivative showing an excellent selective PDE V inhibitory activity. Another 
object of the present invention is to provide a process for preparing a novel 

15 isoquinolinone derivative. Still further object of the present invention is to 
provide an intermediate for preparing the same. 

The present invention relates to an isoquinolinone derivative of the 
formula (I): 



20 




wherein Ring A and Ring B are the same or different and each a substituted or 
25 unsubstituted benzene ring, RHs (1) a hydrogen atom, (2) a substituted or 

1 
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unsubstituted lower alkyl group, (3) a substituted or unsubstituted cycle-lower 
alkyl group, (4) a substituted or unsubstituted aryl group, (5) a substituted or 
unsubstituted heterocyclic group, or (6) an amino group optionally having one 
or two substituents, is a group of the formula -C00R3 or -C0N(R^)(R5), R3 

5 is a hydrogen atom or an ester residue, and a group of the formula -N(R4)(R5) is 
a substituted or unsubstituted nitrogen-containing aliphatic heterocyclic group 
or a substituted or unsubstituted amino group, provided that when R^ is a 
hydrogen atom or a substituted or unsubstituted lower alkyl group, then at least 
one of Ring A and Ring B is a benzene ring which is substituted by two or more 

10 lower alkoxy groups, or a pharmaceutically acceptable salt thereof. 

Among the compounds (I) of the present invention, a group of the 
formula -COOR^ is ones wherein R^ is a hydrogen atom, or an ester residue 
such as an aryl-lower alkyl group (e.g., benzyl, nitrobenzyl, a protected or 
unprotected amino-benzyl, a lower alkoxybenzyl), a lower alkyl group (e.g., 

15 methyl, ethyl, propyl, butyl), a cyclo-lower alkyl group (e.g., cyclopentyl), or a 
tri-lower alkylsilyl-lower alkyl group (e.g., trimethylsilylmethyl, tert-butyl- 
dimethylsilylmethyl). When R2 is a group -C0N(R4)(R5), a group of the formula 
-N(R4)(R5) is, for example, a substituted or unsubstituted nitrogen-containing 5 
or 6-membered aliphatic heterocyclic group (e.g., a hydroxy-lower alkyl- 

20 substituted piperazinyl group, a morpholino group, a pyrrolidinyl group, a 
piperidinyl group), or a substituted or unsubstituted amino group (e.g., an 
imidazolyl-substituted lower alkylamino group, a mono- or di-lower alkylamino 
group, amino group). 

Ring A and Ring B of the compounds (I) of the present invention are a 
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benzene ring which may optionally have 1 to 4 subistituents being the same or 
different, and such substituents of said Ring A and Ring B are, for example, a 
protected or unprotected hydroxy group, a lower alkylenedioxy group, a 
halogen atom, a lower alkyl group, a mono- or di-lower alkylcarbamoyloxy 
5 group, or a group of the formula R6-(C0)n-0- (R^ is a substituted or 

unsubstituted lower alkyl group, a substituted or unsubstituted lower alkenyl 
group, a substituted or unsubstituted cyclo-lower alkyl group, a substituted or 
unsubstituted aryl group, a substituted or unsubstituted arylsulfonyl group, or a 
substituted or unsubstituted heterocyclic group, and n is 0 or 1). 

10 More particularly, Ring A of the compound (I) of the present invention is 

a benzene ring which may optionally have 1 to 4 substituents being the same or 
different, and such substituents of Ring A are, for example, a protected or 
unprotected hydroxy group, a lower alkylenedioxy group, a halogen atom, a 
lower alkyl group, a mono- or di-lower alkylcarbamoyloxy group, or a group of 

15 the formula of the formula R6-(C0)n-0- (R^ is a substituted or unsubstituted 

lower alkyl group, a substituted or unsubstituted lower alkenyl group, a 
substituted or unsubstituted cyclo-lower alkyl group, a substituted or 
unsubstituted aryl group, a substituted or unsubstituted arylsulfonyl group, or a 
substituted or unsubstituted heterocyclic group, and n is 0 or 1). Ring B of the 
20 compound (I) of the present invention is a benzene ring which may optionally 
have 1 to 4 substituents being the same or different, and such substituents of 
Ring B are, for example, a protected or unprotected hydroxy group, a lower 
alkoxy group, a lower alkyl group, a halogen atom, or a lower alkylenedioxy 
group. 
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The suitable examples of Ring A and Ring B of the compounds of the 
present invention are these wherein Ring A is a benzene ring of the formula: 

A^ 

and Ring B is a benzene ring of the formula: 




wherein A^ and A^ are the same or different and each a member selected from a 
hydrogen atom, a protected or unprotected hydroxy group, a lower alkylene- 
dioxy group, a halogen atom, a lower alkyl group, a mono- or di-lower alkyl- 
carbamoyloxy group, and a group of the formula R6-(C0)n-0- (R^ and n are 

the same as defined above), B^, B^ and B^ are the same or different and each a 
member selected from a protected or unprotected hydroxy group, a lower 
alkoxy group, a lower alkyl group, a halogen atom and a lower alkylenedioxy 
group. 

When Ring A and/or Ring B have a substituent of the formula 
R6-(C0)n-0-, R6 is, for example, (1) a lower alkyl group which may optionally 

be substituted by 1 to 2 groups selected from a 5- to 10-membered heteromono- 
cyclic or heterobicyclic group being optionally substituted by 1 to 4 groups 
selected from a hydroxy-substituted lower alkyl group, a lower alkyl group, an 
0X0 group and a lower alkoxycarbonyl group; a 6- to 10-membered monocyclic 
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or bicyclic aryl group being optionally substituted by 1 to 4 groups selected 
from a lower alkylenedioxy group, a carboxyl group, a lower alkoxycarbonyl 
group, a lower alkoxy group, a sulfamoyl group, a carbamoyl group, a nitro 
group, a protected or unprotected amino group, a phenyl group, a halogen atom, 
5 a mono-lower alkylamino group, a di-lower alkylamino group, a lower alkyl- 
piperazinocarbonyl group, a hydroxy-substituted lower alkyl group and a lower 
alkyl group; a cyano group; a carboxyl group; a mono- or di-lower alkylamino 
group; a lower alkoxy-substituted lower alkoxy group; a lower alkoxy group; a 
hydroxy group; a carbamoyl group; a lower alkoxycarbonyl group; a cyclo- 

10 lower alkyl group; and a benzoyl group, or (2) a 5- to 10-membered heteromono- 
cychc or heterobicyclic group which may optionally be substituted by 1 to 4 
groups selected from a lower alkyl group, a cyano group, a carboxyl group, a 
mono- or di-lower alkylamino group, a lower alkoxy-substituted lower alkyl 
group, a hydroxy group, a lower alkoxy group, a carbamoyl group, a lower 

15 alkoxycarbonyl group and a nitro group. 

The 6- to 10-membered monocyclic or bicyclic aryl group is, for example, 
a phenyl group, a naphthyl group, etc., and the 5- to 10-membered hetero- 
monocyclic or heterobicyclic group is, for example, a pyridyl group, a 
pyrimidinyl group, a pyrazinyl group, a piperidyl group, a piperazinyl group, a 

20 pyrrolidinyl group, an isoquinolyl group, a quinolyl group, a tetrazolyl group, a 
thienyl group, a furyl group, a morpholino group, a pyrrolyl group, a 
benzimidazolyl group, an imidazolyl group, a quinazolyl group, a phthalazinyl 
group, etc. 

Among Ring A and Ring B, more preferable examples of Ring A are a 
25 benzene ring of the formula: 
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10 



15 



and more preferable examples of Ring B are a benzene ring of the formula:. 



wherein A', A^, B^ and B^ are the same as defined above. 

Besides, among Ring A and Ring B, the most preferable examples of Ring 



the most preferable examples of Ring B are a benzene ring of the formula: 



wherein A^, A^ B^, B^ and B^ are the same as defined above. 

Suitable examples of the subsdtuents (A^ and A^) of Ring A are, for 
example, a protected or unprotected hydroxy group; a lower alkoxy group 
which may optionally be substituted by a group selected from a lower alkylene- 
dioxyphenyl group, a benzimidazolyl group, a lower alkyl-substituted 
imidazolyl group, a cyano group, a carboxyl group, a pyridyl group, an N-oxo- 
pyridyl group, a pyridyl group being substituted by a hydroxy-substituted 
lower alkyl group, a pyrrolidinyl group, an isoquinolyl group, a pyrimidinyl 
group, a pyrazinyl group, a quinazolyl group, a phthalazinyl group, a lower 





or 





B 
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alkoxycarbonyl-substituted piperidyl group, a piperidyl group, a quinolyl group, 
a tetrazolyl group, a thienyl group, a furyl group, a pyrrolyl group being 
substituted by a lower alkyl group and a lower alkoxycarbonyl group, a mono- 
or di-lower alkyl amino group, a lower alkoxy-substituted lower alkoxy group, a 

5 lower alkoxy group, a hydroxy group, a carbamoyl group, a lower alkoxy- 
carbonyl group, a cyclo-lower alkyl group, a hydroxy-lower alkyl group- 
substituted phenyl group, a carboxy-substituted phenyl group, a lower alkoxy- 
carbonyl group-substituted phenyl group, a benzoyl group, a mono- or di-lower 
alkoxy-substituted phenyl group, a nitro-substituted phenyl group, a naphthyl 

10 group, a mono- or di-halogenophenyl group, a carbamoyl-substituted phenyl 
group, a sulfamoyl-substituted phenyl group, a phenyl group being substituted 
by one or two protected or unprotected amino groups, a biphenylyl group, a 
phenyl group being substituted by a halogen atom and a nitro group, a di-lower 
alkylamino-substituted phenyl group, and a lower alkyl-substituted phenyl 

15 group; a lower alkylenedioxy group; a halogen atom; a lower alkyl group; a 
cyclo-lower alkoxy group; a pyridyloxy group; a lower alkenyloxy group; a 
morpholinocarbonyloxy group; a lower alkyl-substituted piperazinylcarbonyl- 
oxy group; a pyrrolylcarbonyloxy group being substituted by a lower alkyl 
group and a nitro group; a pyrrolylcarbonyloxy group; a mono- or di-lower 

20 alkylcarbamoyloxy group; a lower alkyl-substituted phenylsulfonyloxy group; 
and a benzoyloxy group. 

When of the present compounds (I) is a substituted or unsubstituted 
aryl group, the aryl group is, for example, a 6- to 14-membered partially saturated 
or unsaturated monocyclic, bicyclic or tricyclic aryl group. The monocyclic aryl 

25 group is, for example, a phenyl group, a cyclohexadienyl group, a cyclohexenyl 
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group, etc. The bicyclic aryl group is, for example, a naphthyl group, an indenyl 
group, an indanyl group, an azulenyl group, etc. The tricyclic aryl group is, for 
example, a fluorenyl group, a phenanthrenyl group, an anthracenyl group, etc. 
When of the present compounds (I) is a substituted or unsubstituted 

5 heterocyclic group, the heterocyclic group is, for example, a 5- to 12-membered 
partially saturated or unsaturated heteromonocyclic or heterobicyclic group, 
such as a 5- to 12-membered partially saturated or unsaturated aromatic hetero- 
monocyclic or heterobicyclic group, or a 5- to 12-membered aliphatic hetero- 
monocyclic or heterobicychc group. 

10 The 5- to 12-membered aromatic heteromonocyclic or heterobicyclic 

group is preferably a 5- to 10-membered aromatic heteromonocyclic or hetero- 
bicyclic group having 1 to 4 heteroatoms selected from a nitrogen atom, an 
oxygen atom and a sulfur atom, for example, a pyranyl group, an indazolyl 
group, a benzotriazolyl group, a pyrrolyl group, an imidazolyl group, a furyl 

15 group, a thienyl group, a thiazolyl group, an isoxazolyl group, an oxazolyl 
group, an oxazolinyl group, a pyrazolyl group, a phthalazinyl group, a 
quinazolinyl group, a thienopyrimidinyl group, a pyridyl group, a pyrimidinyl 
group, a pyridazinyl group, a pyrazinyl group, a triazinyl group, a tetrazolyl 
group, a quinolyl group, an isoquinolyl group, a quinoxalinyl group, an indolyl 

20 group, a benzothienyl group, a benzothiazolyl group, a benzoxazolyl group, or 
a benzimidazolyl group, and a partially saturated group of these groups. 

The 5- to 12-membered aliphatic heteromonocyclic or heterobicyclic 
group is preferably a 5- to 10-membered aliphatic heteromonocyclic group 
having 1 to 4 heteroatoms selected from a nitrogen atom, an oxygen atom and a 

25 sulfur atom, for example, a piperazinyl group, a pyrrolidinyl group, a piperidyl 
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group, a pyrazolidinyl group, a quinuclidinyl group, a thiomorpholino group, a 
morpholino group, a hexahydropyrimidinyl group, a tetrahydrofuranyl group, a 
tetrahydropyranyl group, and a dioxanyl group. 

The substituent of the lower alkyl group for of the present 

5 compounds (I) is, for example, a piperidyl group, a pyridyl group, an imidazolyl 
group, a lower alkyl-substituted piperidyl group, a furyl group, a morpholino 
group, a tetrahydrofuryl group, a dihydropyridyl group being substituted by a 
lower alkyl group and an oxo group, a piperazinyl group, a lower alkoxy- 
carbonyl-substituted piperazinyl group, a cyclo-lower alkyl group, a phenyl 

10 group, a lower alkylenedioxyphenyl group, a lower alkoxycarbonyl group, a 
hydroxy group, a hydroxy-substituted lower alkoxy group, a carboxyl group, a 
lower alkoxy group, a protected or unprotected amino group, a carbamoyl 
group, a di-lower alkylamino group, and a pyridylcarbonyloxy group. 

The lower alkyl group for may optionally have 1 to 3 substituents 

15 being the same or different, which are selected from the above groups. 

The substituent of the cyclo-lower alkyl group for R^ of the present 
compounds (I) is, for example, a lower alkoxycarbonyl group, a hydroxy group, 
a carboxyl group, a lower alkyl group, a lower alkoxy group, a hydroxy- 
substituted lower alkyl group, or a protected or unprotected amino group. 

20 The cyclo-lower alkyl group for R^ may optionally have 1 to 3 

substituents being the same or different, which are selected from the above 
groups. 

The substituent of the aryl group for R^ of the present compounds (I) is, 
for example, a halogen atom, a mono- or di-lower alkylamino group, a 
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morpholino group, a lower alkyl-substituted pyrimidinyl group, a lower alkyl- 
substituted pyrazOlyl group, a hydroxy-substituted lower alkyl group, a 
protected or unprotected amino group, a lower alkanoyl -substituted amino 
group, a lower alkoxy group, a lower alkyl group, a protected or unprotected 
5 hydroxy group, a carboxy-substituted lower alkyl group, a lower alkoxy- 
carbonyl-substituted lower alkyl group, a lower alkoxycarbonyl-substituted 
lower alkoxy group, a carbamoyl group, a carboxyl group, a lower alkylthio 
group, a lower alkoxycarbonyl group, a nitro group, a trihalogeno-lower alkyl 
group, a morpholinocarbonyl group, a carboxy-substituted lower alkoxy group, 

10 a di-(lower alkylsulfonyl)amino group, a morpholino-lower alkylcarbamoyl- 
substituted lower alkoxy group, a sulfamoyl group, a lower alkyl group being 
substituted by a protected or unprotected amino group, an amino group being 
substituted by a lower alkyl group and a protecting group for amino group, a 
lower alkylenedioxy group, a carbamoyl group being substituted by a protected 

15 or unprotected amino group, a lower alkylsulfinyl group, and a lower alkyl- 
sulfonyl group. 

The aryl group for Ri may optionally have 1 to 4 substituents being the 
same or different, which are selected from the above groups. 

The substituent of the heterocyclic group for of the present 
20 compounds (I) is, for example, a hydroxy group, a halogen atom, a lower alkyl 
group, a phenyl-substituted lower alkyl group, a hydroxy-substituted lower 
alkyl group, an oxo group, a lower alkoxy group, a protected or unprotected 
amino group, a mono- or di-lower alkylamino group, a phenyl-lower alkoxy- 
carbonyl group, a lower alkoxycarbonyl group, a carboxyl group, and a 
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carbamoyl group. 

The heterocyclic group for may optionally have 1 to 4 substituents 
being the same or different, which are selected from the above groups. 

The substituent of the amino group optionally having 1 or 2 substituents 
5 for of the present compounds (I) is, for example, a protecting group for amino 
group, a pyridyl group, a lower alkanoyl group, a lower alkyl group, a hydroxy- 
substituted lower alkyl group, a phenyl group, a lower alkanoyloxy-substituted 
lower alkyl group, and a trihalogeno-lower alkanoyl group, which are the same 
or different. 

10 When the present compounds (I) have a protected amino group, the 

protecting group for amino group is, for example, a substituted or unsubstituted 
lower alkoxycarbonyl group, a lower alkanoyl group, etc., such as a benzyloxy- 
carbonyl group, a 4-methoxybenzyloxycarbonyl group, a 9-fluorenylmethyloxy- 
carbonyl group, a tert-butoxycarbonyl group, a 2,2,2-trichloroethyloxycarbonyl 

15 group, a formyl group, an acetyl group, a propionyl group, and a butyryl group. 
Among these groups, the preferable one is an aryl-substituted lower alkoxy- 
carbonyl group and an unsubstituted lower alkoxycarbonyl group, for example, 
a benzyloxycarbonyl and a tert-butoxycarbonyl group. 

When the present compounds (I) have a protected hydroxy group, the 

20 protecting group for hydroxy group is a conventional protecting group such as 
a substituted or unsubstituted aryl-lower alkyl group, and an acyl group. 
Among these groups, the preferable one is, for example, an unsubstituted aryl- 
lower alkyl group (e.g., benzyl, phenethyl), and an acyl group (e.g., formyl, 
acetyl, propionyl, malonyl, acryloyl, benzoyl). 
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Among the desired compounds (I) of the preisent invention, the preferable 
compounds are compounds of the formula (I) wherein the aryl group is a phenyl 
group, an indanyl group or a naphthyl group, the heterocyclic group is a 
piperazinyl group, a pyranyl group, a morpholino group, an indazolyl group, a 
pyrrolidinyl group, an indolyl group, a benzotriazolyl group, a pyrazinyl group, 
a pyridyl group, a thiomorpholino group, a pyrrolyl group, a quinolyl group, an 
isoquinolyl group, a phthalazinyl group, an isoxazolyl group, or a piperidyl 
group, and the nitrogen-containing aliphatic heterocyclic group is a piperazinyl 
group or a morpholino group. 

The more preferable compounds of the present invention are compounds 
of the formula (I) v^herein Ring A is a benzene ring of the formula: 



(Ai and A^ are the same or different and each a member selected from a 
protected hydroxy group; a lower alkoxy group; a pridyl-lower alkoxy group; a 
hydroxy-lower alkyl group-substituted pyridyl-lower alkoxy group; an N- 
oxopyridyl-lower alkoxy group; a pyrazinyl-lower alkoxy group; a quinolyl- 
lower alkoxy group; a lower alkoxy group being substituted by an amino- 
substituted phenyl group; a lower alkoxy group being substituted by a mono- 
or di-lower alkylamino-substituted phenyl group; a lower alkoxy group being 
substituted by a lower alkoxy-substituted phenyl group; a lower alkoxy group 
being substituted by a hydroxy-lower alkyl group-substituted phenyl group; a 
lower alkoxy group being substituted by a carboxy-substituted phenyl group; 
and an isoquinolyl-lower alkoxy group), and Ring B is a benzene ring of the 




or 




A' 
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formula: 




(B ^ and B^ are the same or different and each a member selected from a 
halogen atom, a lower alky! group, and a lower alkoxy group), and is a 
phenyl group optionally being substituted by a protected or unprotected amino 
group, or a pyridyl group optionally being substituted by a protected or 
10 unprotected amino group, or a morpholino group, and is a lower alkoxy- 
carbonyl group or a phenyl-lower alkoxycarbonyl group. 

Among the desired compounds (I) of the present invention, more 
preferable compounds are compounds of the formula (1) wherein Ring A is a 
benzene ring of the formula: 



15 




and Ring B is a benzene ring of the formula: 



20 




(R6 is (1) a lower alkyl group which may optionally be substituted by a group 
selected from a pyrrolyl group optionally being substituted by a lower alkyl 
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group or a lower alkoxycarbonyl group; a pyridyl group optionally being 
substituted by a hydroxy-lower alkyl group; a thienyl group; an N-oxopyridyl 
group; a pyrazinyl group; a phenyl group optionally being substituted by 1 to 3 
groups being the same or different, and selected from a carboxyl group, a lower 
5 alkoxycarbonyl group, a nitro group, an amino group, a mono- or di-lower 
alkylamino group, a phenyl group, a halogen atom, a lower alkoxy group, a 
hydroxy-substituted lower alkyl group and a lower alkyl group; a naphthyl 
group; a quinolyl group; an isoquinolyl group; a benzimidazolyl group; and a 
cyclo-lower alkyl group, or (2) a pyrrolyl group optionally being substituted by 

10 a group selected from a lower alkyl group and a nitro group, is a hydrogen 
atom or a lower alkoxy group, B', B^ and B^ are the same or different and each 
a halogen atom, a lower alkyl group, or a lower alkoxy group, and n is 0 or 1), 
and is a phenyl group, a phenyl group being substituted by a protected or 
unprotected amino group, or a morpholino group. 

1 5 Other preferable compounds of the present invention are compounds of 

the formula (I) wherein Ring A is a benzene ring of the formula: 




, and Ring B is a benzene ring of the 



formula: B (A^ is a protected or unprotected hydroxy group, or a 

lower alkoxy group being substituted by a group selected from a pyridyl group, 
20 a hydroxy-lower alkyl group-substituted pyridyl group, an N-oxopyridyl group, 
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a pyrazinyl group, an amino-substituted phenyl group, a mono- or di-lower alkyl- 
amino-substituted phenyl group, a lower alkoxy-substituted phenyl group, a 
hydroxy-lower alkyl group-substituted phenyl group, an isoquinolyl group and 
a quinolyl group, and B^ are the same or different and each a halogen 

atom, a lower alkyl group and a lower alkoxy group), and is a phenyl group 
being substituted by a protected or unprotected amino group. 

Among the desired compounds (I) of the present invention, 
pharmaceutically preferable compounds are compounds of the formula (I-A): 




COOR^ a-A) 



wherein Ring A and Ring B are the same or different and each a substituted or 
15 unsubstituted benzene ring, R^^ is a substituted or unsubstituted aryl group or a 

substituted or unsubstituted heterocyclic group, and R3 is a hydrogen atom or 

an ester residue, or a pharmaceutically acceptable salt thereof. 

Examples of the above compounds are compounds of the formula (I- A) 

wherein Ring A and Ring B are the same or different and each a benzene ring 
20 having optionally 1 to 4 substituents selected from 

(i) a hydroxy group; 

(ii) a halogen atom; 

(iii) a lower alkyl group; 

(iv) a cyclo-lower alkoxy group; 
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(v) a lower alkylenedioxy group; 

(vi) a lower alkoxy group; 

(vii) a lower alkoxy group having 1 to 3 substituents selected from a 
hydroxy group, a benzoyl group, a lower alkoxycarbonyl group, a carboxyl 

5 group, a mono- or di-lower alkylamino group, a lower alkoxy-lower alkoxy 
group, a lower alkoxy group, a phenyl group, a naphthyl group and a phenyl 
group having 1 to 3 substituents selected from a nitro group, a halogen atom, a 
phenyl group, a carboxyl group, a lower alkoxycarbonyl group, a lower alkyl 
group, a lower alkoxy group, an amino group, a mono- or di-lower alkylamino 

10 group and a hydroxy-lower alkyl group; and 

(viii) a lower alkoxy group being substituted by a 5- to 10-membered 
heterocyclic group having 1 to 4 heteroatoms selected from a nitrogen atom, an 
oxygen atom and a sulfur atom, and optionally 1 to 3 substituents selected from 
a carboxyl group, a lower alkoxycarbonyl group, a lower alkyl group, a 

15 hydroxy-substituted lower alkyl group, a nitro group and an oxo group, 

Ri^ is a phenyl group; a phenyl group having 1 to 4 substituents selected from 
a protected or unprotected amino group, a halogen atom, a mono- or di-lower 
alkylamino group, a morpholino group, a lower alkyl-substituted pyrimidinyl 
group, a lower alkyl-substituted pyrazolyl group, a hydroxy-substituted lower 

20 alkyl group, a lower alkanoyl-substituted amino group, a lower alkoxy group, a 
lower alkyl group, a protected or unprotected hydroxy group, a carboxyl- 
substituted lower alkyl group, a lower alkoxycarbonyl-substituted lower alkyl 
group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carbamoyl 
group, a carboxyl group, a lower alkylthio group, a lower alkoxycarbonyl 

25 group, a nitro group, a trihalogeno-lower alkyl group, a morpholinocarbonyl 
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group, a carboxyl-substituted lower alkoxy group, a di-lower alkylsulfonyl- 
substituted amino group, a morpholino-lower alkylcarbamoyl-substituted lower 
alkoxy group, an amino group being substituted by a lower alkyl group and a 
protecting group for amino group, a lower alkylenedioxy group, a carbamoyl 

5 group being substituted by a protected or unprotected amino group, a lower 
alkylsulfmyl group and a lower alkylsulfonyl group; or a 5- to 10-membered 
heterocyclic group having 1 to 4 heteroatoms selected from a nitrogen atom, an 
oxygen atom and a sulfur atom, said heterocyclic group having 1 to 4 
substituents selected from a hydroxy group, a halogen atom, a lower alkyl 

10 group, a phenyl-substituted lower alkyl group, a hydroxy-substituted lower 
alkyl group, an oxo group, a lower alkoxy group, a protected or unprotected 
amino group, a mono- or di-lower alkylamino group, a phenyl-substituted lower 
alkoxycarbonyl group, a lower alkoxycarbonyl group, a carboxyl group and a 
carbamoyl group, and 

15 R3 is a hydrogen atom or a lower alkyl group. 

Another embodiment of the compounds of the present invention is an 
isoquinolinone derivative of the formula (I-B): 



Q 



20 




wherein Ring A2 and Ring B2 are the same or different and each a benzene ring 
which may optionally be substituted by 1 to 4 groups selected from the group 
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consisting of a protected or unprotected hydroxy! group; a lower alkylenedioxy 
group; a halogen atom; a lower alkyl group; a mono- or di-lower alkylcarbamoyl- 
oxy group; and a group of the formula: R6B-(C0)n-0 

in which R^B is 

5 (i) a lower alkyl group which may optionally have 1 or 2 substituents 

selected from the group consisting of a 5- to 12-membered heteromonocyclic or 
heterobicyclic group having optionally 1 to 4 substituents selected from the 
group consisting of a hydroxy-substituted lower alkyl group, a lower alkyl 
group, an oxo group and a lower alkoxycarbonyl group; a phenyl or naphthyl 

10 group having optionally 1 to 4 substituents selected from the group consisting 
of a protected or unprotected amino group, a lower alkylenedioxy group, a 
carboxyl group, a lower alkoxycarbonyl group, a lower alkoxy group, a 
sulfamoyl group, a carbamoyl group, a nitro group, a phenyl group, a halogen 
atom, a mono-lower alkylamino group, a di-lower alkylamino group, a lower 

15 alkylpiperazinocarbonyl group, a hydroxy-substituted lower alkyl group and a 
lower alkyl group; a cyano group; a carboxyl group; a mono- or di-lower alkyl- 
amino group; a lower alkoxy-substituted lower alkoxy group; a lower alkoxy 
group; a hydroxy group; a carbamoyl group; a lower alkoxycarbonyl group; a 
cyclo-lower alkyl group; and a benzoyl group, 

20 (ii) a 5- to 12-membered heteromonocyclic or heterobicyclic group 

having optionally 1 to 4 substituents selected from the group consisting of a 
lower alkyl group, a cyano group, a carboxyl group, a mono- or di-lower 
alkylamino group, a lower alkoxy-substituted lower alkyl group, a hydroxy 
group, a lower alkoxy group, a carbamoyl group, a lower alkoxycarbonyl group 
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and a nitro group, 

(iii) a cycio-lower alkyl group, 

(iv) a lower alkenyl group, or 

(v) a lower alkyl-substituted or unsubstituted phenylsulfonyl group, 
5 n is an integer of 0 or 1, 

RIB is 

(i) a hydrogen atom, 

(ii) a lower alkyl group having optionally 1 to 3 substituents selected 
from the group consisting of a piperidyl group, a pyridyl group, an imidazolyl 

10 group, a lower alkyl-substituted piperidyl group, a furyl group, a morpholino 
group, a tetrahydrofuryl group, a dihydropyridyl group being substituted by a 
lower alkyl group and an oxo group, a piperazinyl group, a lower alkoxy- 
carbonyl substituted-piperazinyl group, a cyclo-lower alkyl group, a phenyl 
group, a lower alkylenedioxy-phenyl group, a lower alkoxycarbonyl group, a 

15 hydroxyl group, a hydroxy-substituted lower alkoxy group, a carboxyl group, a 
lower alkoxy group, a protected or unprotected amino group, a carbamoyl 
group, a di-lower alkylamino group and a pyridylcarbonyloxy group, 

(iii) a cyclo-lower alkyl group having optionally 1 to 3 substituents 
selected from the group consisting of a lower alkoxycarbonyl group, a hydroxy 

20 group, a carboxyl group, a lower alkyl group, a lower alkoxy group, a hydroxy- 
substituted lower alkoxy group and a protected or unprotected amino group, 

(iv) an unsaturated or partially saturated 6- to 14-membered monocyclic, 
bicyclic or tricyclic aryl group having optionally 1 to 4 substituents selected 
from the group consisting of a halogen atom, a mono- or di-lower alkylamino 

25 group, a morpholino group, a lower alkyl-substituted pyrimidinyl group, a lower 



-wo 98/38t68 



PCT/JP98/00715 



21 

alkyl-substituted pyrazolyl group, a hydroxy-substituted lower alkyl group, a 
protected or unprotected amino group, a lower alkanoyl-substituted amino 
group, a lower alkoxy group, a lower alkyl group, a protected or unprotected 
hydroxy group, a carboxy-substituted lower alkyl group, a lower alkoxy- 

5 carbonyl-substituted lower alkyl group, a lower alkoxycarbonyl-substituted 
lower alkoxy group, a carbamoyl group, a carboxyl group, a lower alkylthio 
group, a lower alkoxycarbonyl group, a nitro group, a trihalogeno-lower alkyl 
group, a morpholinocarbonyl group, a carboxy-substituted lower alkoxy group, 
a di-lower alkylsulfonylamino group, a morpholino-lower alkyl carbamoyl- 

10 substituted lower alkyl group, a sulfamoyl group, a carbamoyl group being 
optionally substituted by a protected or unprotected amino group, a lower 
alkylsulfinyl group and a lower alkylsulfonyl group, 

(v) a 5- to 12-membered aromatic or aliphatic heteromonocyclic or 
heterobicyclic group having 1 to 4 substituents selected from the group 

15 consisting of a hydroxy group, a halogen atom, a phenyl-substituted lower alkyl 
group, a hydroxy-substituted lower alkyl group, an oxo group, a lower alkoxy 
group, a protected or unprotected amino group, a mono- or di-lower alkylamino 
group, a phenyl-lower alkoxycarbonyl group, a lower alkoxycarbonyl group, a 
carboxyl group and a carbamoyl group, or 

20 (vi) an amino group having optionally 1 or 2 substituents selected from 

the group consisting of a protecting group for amino group, a pyridyl group, a 
lower alkanoyl group, a lower alkoxy group, a hydroxy-substituted lower alkyl 
group, a phenyl group, a lower alkanoyloxy-substituted lower alkyl group and a 
trihalogeno-lower alkanoyl group, 

25 is a group of the formula: -COOR^B or a group of the formula: 
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-CON(R4B)(R5B) 

R3B is a hydrogen atom, a lower alkyl group, a tri-lower alkylsilyl group or a 
phenyl-lower alkyl group, and 

a group of the formula:-N(R4B)(R5B) ^ hydroxy-lower alkyl-substituted 
5 piperazinyl group, a morpholino group, a pyrrolidinyl group, an imidazolyl- 
substituted lower alkylamino group or a mono- or di-lower alkylamino group, 
provided that when R^^ is one of the groups of the above-mentioned (i) or (ii), 
then at least one of Ring A2 and Ring B2 is a benzene ring which is substituted 

by two or more lower alkoxy groups. 
10 Examples of the pharmaceutically preferable compounds are as follows. 

6-methoxy-3-methoxycarbonyl-2-morpholino-7-(4-pyridylmethyloxy)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

6-methoxy-3-methoxycarbonyl-2-morpholino-7-(3-pyridylmethyloxy)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 
15 6-methoxy-3-methoxycarbonyl-2-morpholino-7-(2'-pyridylmethyloxy)-4- 
(3, 4,5-trimethoxy phenyl)- l(2H)-isoquinolinone; 

6-methoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-7- 
(4-pyridylmethyloxy)- 1 (2H)-isoquinolinone; 

6-methoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-7- 
20 (3-pyridylmethyloxy)-l (2H)-isoquinolinone; or 

6-methoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-7- 
(2-pyridylmethyloxy )- 1 (2H)-isoquinolinone. 

Among the desired compounds (I) of the present invention, other 
pharmaceutically preferable compounds are as follows. 
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2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-pyridylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(3-aminobenzyloxy)-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 
5 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(4-pyridylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(2-benzimidazolylmethyloxy)-6-methoxy-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(3,5-diaminobenzyloxy)-6-inethoxy-3-methoxy- 
10 carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-6-methoxy-3- 
methoxycarbonyl-7-(2-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-6-methoxy-3- 
methoxycarbonyl-7-(3-pyridylmethyloxy)- 1 (2H)-isoquinolinone; 
15 2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-6-methoxy-3- 
methoxycarbonyl-7-(4-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(2-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(3-pyridylmethyloxy)-4-(3,4,5- 
20 trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(4-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-{2,5-dimethoxybenzyloxy)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone; 
25 2-(4-aminophenyl)-7-(3,5-dimethoxybenzyloxy)-3-methoxycarbonyl-4- 
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(3,4,5-trimethoxyphenyl)-l (2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(2-pyridy Imethyloxy )- 1 (2H)-isoquinoIinone; 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxy- 
5 carbonyl-7-(3-pyridylmethyloxy )- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(4-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(3-aminobenzyloxy)-4-(4-bromo-3,5-dimethoxy- 
phenyl)-3-methoxycarbonyl- 1 (2H)-isoquinolinone; 
10 2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(2-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(3-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(3-dimethylaminobenzyloxy)-3-methoxycarbonyl- 
1 5 4-(3 ,4,5-trimethoxypheny 1)- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-7-pyrazinylmethyloxy-4-(3,4,5- 
trimethoxyphenyl)- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(4-pyridylmelhyloxy )- 1 (2H)-isoquinolinone; 
20 2-(4-aminophenyl)-7-(3,5-diaminobenzyloxy)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(6-hydroxyinethyl-2-pyridylmethyloxy)-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(4-carboxybenzyloxy)-3-methoxycarbonyl-4- 
25 (3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 
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2-(4-aminophenyl)-7-(3-carboxybenzyloxy)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-7-[4-(4-methylpiperazinyl- 
carbonyl)benzyloxy]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 
5 2-(4-aminophenyl)-3-methoxycarbonyl-7-[3-(4-melhylpiperazinyl- 
carbonyl)benzyloxy]-4-(3,4,5-trimethoxyphenyI)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-7-[3-(methylamino)benzyloxy]- 
4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(2-hydroxymethylbenzyloxy)-3-methoxycarbonyl- 
10 4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(N-oxo-2-pyridylmethyloxy)- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-8-(2-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone; 
15 2-(4-aminophenyl)-3-methoxycarbonyl-8-(3-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-8-(4-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-chlbro-3,5-dimethoxyphenyl)-7-(6-hydroxy- 
20 methyl-2-pyridy lmethyloxy)-3-methoxycarbonyl- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-pyrazinylinelhy loxy)- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4"methyl- 
phenyl)-7-(4-pyridylmethyloxy)-l(2H)-isoquinolinone; 
25 2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
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phenyl)-7-(3-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
phenyl)-7-(2-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4raminophenyl)-7-(3,5-diaminobenzyloxy)-3-methoxycarbonyl-4- 
5 (3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(6-hydroxymethyl-2-pyridylmethyloxy)-3-methoxy- 
carbonyl-4-(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(3-methylaminobenzyloxy)-3-methoxycarbonyl-4- 
(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone; 
10 2-(4-aminophenyl)-7-(2-hydroxymethylaminobenzyloxy)-3-methoxy- 
carbonyl-4-(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone; or 

2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
phenyl)-7-(2-py razinylmethyloxy)- 1 (2H)-isoquinolinone. 

When the desired compound (I) of the present invention has an 
15 asymmetric carbon atom at the substituents of Ring A and Ring B and/or at R^ 
it may exist in the form of an optically active isomer thereof owing to said 
asymmetric carbon atom thereof, and the present invention also includes these 
optical isomers and a mixture thereof. 

The present compounds (I) can clinically be used either in the free form or 
20 in the form of a pharmaceutically acceptable salt thereof. The pharmaceutically 
acceptable salt includes a salt with an inorganic acid such as hydrochloride, 
sulfate or hydrobromide, or a salt with an organic acid such as acetate, fumarate, 
oxalate, citrate, methanesulfonate, tosylate, or maleate. The compounds (I) 
having a substituent such as a carboxyl group may clinically be used in the form 
25 of a salt with a base such as an alkali metal salt (e.g., sodium salt, potassium salt) 
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or an alkaline earth metal salt (e.g., calcium salt) as well. 

The desired compound (I) or a salt thereof includes either intramolecular 
salt or an additive thereof, and solvates or hydrates thereof. 

The present compound (I) or a pharmaceutically acceptable salt thereof 
5 can be administered either orally or parenterally, and can be formulated into a 
conventional pharmaceutical preparation such as tablets, granules, capsules, 
powders, injections, and inhalants. 

The dose of the compounds (!) of the present invention or a 
pharmaceutically acceptable salt thereof may vary in accordance with, for 
10 example, the administration routes, and the ages, weights and conditions of the 
patients. For example, when administered in an injection preparation, it is 
usually in the range of about 0.0001-0.5 mg/kg/day, preferably in the range of 
about 0.0005-0.1 mg/kg/day. When administered in an oral preparation, it is 
usually in the range of about 0.001-30 mg/kg/day, preferably in the range of 
15 about 0.05-10 mg/kg/day. 

The desired compounds (I) of the present invention may be prepared by 
the following Processes A, B, and C. 
Process A 

The desired compounds (I) of the present invention can be prepared by 
20 reacting an isocoumarin derivative of the formula (II): 
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wherein the symbols are the same as defined above, or a salt thereof, with an 
amine compound of the formula (III): 

RI-NH2 (in) 

wherein the symbol is the same as defined above, or a salt thereof. 
5 Process B 

The desired compounds (I) of the present invention can be prepared by 
subjecting an isocoumarin derivative of the formula (II) : 



O 



10 




wherein the symbols are the same as defined above, or a salt thereof, to 
hydrolysis to give a compound of the formula (IV): 
15 o 




20 wherein the symbols are the same as defined above, and reacting the compound 
(IV) with an amine compound of the formula (III): 

RI-NH2 (ID) 

wherein the symbol is the same as defined above, or a salt thereof. The 
compound of the formula (IV) may exist in a solution in equilibration as follows. 
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10 



15 



20 




COOH 





(IV) 

Process C 

The desired compounds (I) of the present invention can be prepared by 
subjecting a benzoylbenzamide compound of the formula (V): 

0 

Q^^CHjR^ (V) 




wherein the symbols are the same as defined above, or a salt thereof, to 
intramolecular cyclization reaction, to give a compound of the formula (VI): 

Q 



(VD 




25 



wherein the symbols are the same as defined above, and subjecting the 
compound (VI) to dehydration reaction. 

The compound (I) obtained by Process A, B or C may, if necessary, be 
converted into a pharmaceutically acceptable salt thereof. 
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The above Processes A, B and C can be carried out as follows. 
Process A 

The reaction between the isocoumarin derivative (II) and the amine • 
compound (III) or a salt thereof is carried out in a solvent or without a solvent. 
5 The solvent includes, for example, 1 ,3-dimethyl-2-imidazolidinone (DMI), 
dimelhylformamide, dimethylsulfoxide, ethylene glycol, N-methylpyrrolidone, 
xylene, dichloroethane, etc. The reaction is carried out at 20 - 150T, preferably 
at 40- 130T. 
Process B 

10 The hydrolysis of the isocoumarin derivative (II) is carried out in the 

presence of a strong base in a solvent. The strong base includes, for example, 
an alkali metal hydroxide (e.g., sodium hydroxide, potassium hydroxide, lithium 
hydroxide, etc.), an alkali metal carbonate (e.g., sodium carbonate, potassium 
carbonate, etc.), etc. The solvent includes, for example, water, or a mixture of 

15 water and methanol, ethanol, tetrahydrofuran, dioxane, dimethylformamide, etc. 
The reaction is carried out at 0 - 80'C, preferably at 5 - 60'C. 

The reaction between the compound (IV) and the amine compound (III) 
is carried out in the presence or absence of an acid acceptor in a suitable solvent 
or without a solvent. The acid acceptor includes N-methylmorpholine, 

20 triethylamine, pyridine, sodium carbonate, potassium carbonate, sodium 

hydrogen carbonate, etc. The solvent may be any solvents used in the above 
Process A which does not disturb the reaction. The reaction is carried out at 20 
- 140T, preferably at 30 - lOOT. 
Process C 

25 The intramolecular cyclization reaction of the benzoylbenzamide 
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compound (V) is carried out in the presence or absence of a base in a solvent. 
The base includes, for example, an organic base (e.g., l,5-diazabicyclo[4.3.0]- 
non-5-ene (DBN), l,8-diazabicyclo[5.4.0]undec-7-ene (DBU), etc.), or an 
organic base (e.g., sodium methoxide, potassium tert-butoxide, sodium hydride, 

5 n-butyl lithium, lithium diisopropyl amide, etc.), and these bases are usually used 
in an amount of 0.5-5 equivalents, preferably in an amount of 1-2 equivalents, to 
1 equivalent of the compound (V). The solvent includes tetrahydrofuran, 
dimethylformamide, dioxane, dimethoxyethane, benzene, toluene, pyridine, etc., 
but may be any solvent used in the above Process A which does not disturb the 

10 reaction. The reaction is carried out at -50 - lOO'C, preferably at -20 - 80'C. 

The dehydration reaction of the compound (VI) is carried out in the 
presence of an acidic catalyst in a solvent. The acidic catalyst includes a 
sulfonic acid compound (e.g., p-toluenesulfonic acid, methanesulfonic acid, etc.), 
a carboxylic acid compound (e.g., acetic acid, trifluoroacetic acid, etc.), an 

15 inorganic acid compound (e.g., hydrogen chloride, hydrogen bromide, sulfuric 
acid, etc.), and a Lewis acid (e.g., boron trifluoride ethyl ether, aluminum 
chloride, etc.), and these acidic catalysts are usually used in an amount of 0.1-5 
equivalent, preferably in an amount of 0.2-2 equivalents, to the amount of the 
compound (VI). The solvent includes, for example, chloroform, dioxane, 

20 benzene, toluene, methylene chloride, etc., but may be any solvent used in the 
above Process A which does not disturb the reaction. The reaction is carried 
out at 0 - 150T, preferably at 20 - 1 lOT. 

When of the amine compound (III) used in the above Processes A and 
B is an amino group, or a group containing an amino group, these Processes A 

25 and B are preferably carried out after introducing a protecting group such as a 
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substituted or unsubstituted lower alkoxycarbonyl group (e.g., tert-butoxy- 
carbonyl group, tenzyloxycarbonyl group, etc.), and a lower alkanoyl group 
(e.g., formyl group, acetyl group, propionyl group, etc.) into said amino group. 
The compound of the formula (I) obtained in the above Processes A, B 
5 and C wherein the group -COOR^ is a carboxyl group, i.e., a compound of the 
formula (I-a): 



O 



10 




wherein the symbols are the same as defined above, is converted into a 
compound of the formula (I-b): 




wherein R31 is an ester residue and the other symbols are the same as defined 
20 above, by esterification reaction in a conventional manner. For example, the 
compound (I-b) is prepared by reacting the compound (I-a) with an esterifying 
agent in the presence or absence of an acid acceptor in a solvent. The acid 
acceptor includes, for example, an inorganic base (e.g., an alkali metal hydroxide, 
an alkali metal carbonate, etc.), and an organic base (e.g., N-methylmorpholine, 
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triethylamine, pyridine, l,5-diazabicyclo[4.3.0]non-5-ene (DBN), l,8-dia2a- 
bicyclo[5.4.0]undec-7-ene (DBU), etc.). The esterifying agent includes, for 
example, a diazoalkane (e.g., diazomethane, diazoethane, etc.), a dialkyl sulfate 
(e.g., dimethyl sulfate, diethyl sulfate, etc.), an alkyl halide (e.g., methyl iodide, 
5 methyl bromide, ethyl bromide, etc.), a tri-lower alkylsilyldiazoalkane (e.g., 

trimethylsilyldiazomediane, etc.), an aryl-lower alkyl halide (e.g., benzyl chloride, 
benzyl bromide, etc.), etc. When a dialkyl sulfate, an alkyl halide or an aryl- 
lower alkyl halide is used as an esterifying agent, the acid acceptor is usually 
used in an amount of 1-5 equivalents, preferably in an amount of 1-2 
10 equivalents,, to 1 equivalent of the compound (I-a). The reaction is carried out at 
0 - 60°C, preferably at 5 - When a diazoalkane is used as an esterifying 
agent, the acid acceptor is usually used in an amount of 1-5 equivalents, 
preferably in an amount of 1-2 equivalents, to 1 equivalent of the compound (I- 
a). The reaction is carried out at 0 - SO'C, preferably at 5 - 30"C. The 
15 compound of the formula (I-a) wherein the group -COOR^ is a methoxy- 
carbonyl group is prepared under moderate conditions by using trimethyl- 
silyldiazomethane as an esterifying agent in the above reaction. The solvent 
includes, for example, water, an alcohol (e.g., methanol, ethanol, isopropyl 
alcohol, etc.), an ether (e.g., diethyl ether, tetrahydrofuran, dioxane, etc.), a 
20 ketone (e.g., acetone, methyl ethyl ketone, etc.), as ester (e.g., ethyl acetate, etc.), 
an aromatic hydrocarbon (e.g., benzene, toluene, etc.), a halogenated hydro- 
carbon (e.g., methylene chloride, chloroform, etc.), an amide (e.g., N,N-dimethyl- 
formamide, N,N-dimethylacetamide, etc.), a sulfoxide (e.g., dimethylsulfoxide, 
etc.), or a mixture of these solvents. 
25 In addition, the compound (I-b) is prepared by reacting the compound (I- 
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a) with a lower alcohol (e.g., methanol, ethanol, propanol, butanol, etc.), or an 
aryl-lower alcohol (e.g., benzyl alcohol, phenethyl alcohol, etc.), under acidic 
conditions. The acid includes, for example, sulfuric acid, hydrogen chloride, p- 
toluenesulfonic acid, etc., which is usually used in an amount of 0.01-20 

5 equivalents, preferably in an amount of 0.1-10 equivalents, to 1 equivalent of the 
compound (I-a). The reaction is preferably carried out in said alcohol with 
heating under reflux. 

When the above-mentioned compound (I-a) has one or more carboxyl 
group or a mono-substituted or unsubstituted amino group except the 3- 

10 carboxyl group (= R^), said compound (I-a) can be converted into a 

corresponding compound of the formula (I-a) wherein said carboxyl group is 
esterified, or said amino group is converted into a mono- or di-lower alkylamino 
group, by reacting with the above-mentioned esterifying agent. 

Besides, the compound (I) wherein the substituent is a group of the 

15 formula -C0N(R4)(R5), i.e., a compound of the formula (I-c): 



20 




wherein a group of the formula -N(R'^)(R5) is a substituted or unsubstituted 
nitrogen-containing aliphatic heterocyclic group, or a substituted or 
unsubstituted amino group, and the other symbols are the same as defined 
above, is prepared by reacting the compound of the formula (I-a) with an amine 
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compound of the formula (VII): 

HnC^5 (VU) 

wherein the symbols are the same as defined above, in the presence of an 
5 condensing agent, or reacting a reactive derivative (e.g., an acid halide, an active 
amide, an active ester, a mixed acid anhydride, etc.) of the compound (I-a) with 
the amide compound (VII) in the presence or absence of a base in a solvent. The 
base includes an organic base (e.g., pyridine, 4-dimethylaminopyridine, N-methyl- 
morpholine, triethylamine, N,N-dimethylaniline, N,N-diethylaniline, 1,8-diaza- 

10 bicyclo[5.4.0]undec-7-ene, etc., and an inorganic base (e.g., sodium hydrogen 
carbonate, potassium hydrogen carbonate, sodium carbonate, etc.). The 
condensing agent includes, for example, 1,3-dicyclohexylcarbodiimide (DCC), 1- 
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (WSCI), propane- 
phosphonic anhydride (PPA), etc. The solvent includes, for example, dimethyl- 

15 formamide, methylene chloride, tetrahydrofuran, dioxane, ethyl acetate, and 1,3- 
dimethyl-2-imidazolidinone, but may be any solvent used in the above Process 
A which does not disturb the reaction. The reaction is carried out at -20 - 60'C, 
preferably at 5 - 40'C. 

The active ester of the compound (I-a) is preferably an ester of the 

20 compound (I-a) with N-hydroxysuccinmide, N-hydroxyphthalimide, 1- 
hydroxybenzotriazole, or p-nitrophenol. 

The acid halide of the compound (I-a) is preferably an acid chloride, an 
acid bromide, etc. 

The active amide of the compound (I-a) is preferably an amide of the 

25 compound (I-a) with imidazole, etc. 
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In the preparation of the desired compound (1), the starting compounds 
(I-a), (I-d), (I-f), (I-Ti), ai), (III), aV), (V), (VI) and (VD) in the above Processes A to 
C as well as to Steps (a) to (d) disclosed hereinafter can be used as well as in the 
form of a salt thereof. The salt may be, for example, a salt with an alkali metal 
5 (e.g., sodium, potassium, lithium, etc.), a salt with an organic base (e.g., pyridine, 
triethylamine, N-methylmorphohne, etc.), a salt with an inorganic acid (e.g., 
hydrogen chloride, hydrogen bromide, sulfuric acid, etc.), or a salt with an 
organic acid (e.g., acetic acid, formic acid, oxalic acid, citric acid, malonic acid, 
etc.). 

10 The desired compound (I) of the present invention can also be prepared 

by converting the substituents of Ring A and/or Ring B, or the substituents R^ 
and/or R^- into other substituents. The method for conversion reaction of these 
substituents is selected in accordance with the kinds of the substituents to be 
required, and may be the following steps (a) to (t). 

15 Step (a) 

The compound of the formula (I-e): 



20 




wherein the symbols are the same as defined above, is prepared by reacting a 
compound of the formula (I-d): 
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0 



5 




wherein the symbols are the same as defined above, or a salt thereof, with a 
compound of the formula (Vlll-a): 

R6-C00H (Vm-a) 
wherein is the same as defined above, or a reactive derivative thereof, or with 
1 0 a compound of the formula (Vlll-b): 

(Vffl-b) 

wherein X is a leaving group, and R^ is the same as defined above. 

The leaving group (X) of the compound (Vlll-b) is, for example, a 
hydroxy group, a trifluoromethanesulfonyloxy group, a p-tosyloxy group, a 
15 methanesulfonyloxy group, or a halogen atom such as chlorine, bromine, iodine, 
etc. 

The reaction between the compound (I-d) and the compound (Vlll-a) is 
carried out in the presence of a condensing agent (e.g., 1,3-dicyclohexylcarbodi- 
imide, l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, diethyl- 
20 phosphonic cyanide, diphenylphosphonic azide, etc.). The reaction between a 
reactive derivative of the compound (Vlll-a) (e.g., an active ester such as N- 
hydroxysuccinimide ester, N-hydroxyphthalimide ester, l-hydroxybenzotriazole 
ester, or an acid halide such as acid chloride, acid bromide, etc.) and the 
compound (I-d) is carried out in the presence of an acid acceptor such as an 
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alkali metal hydroxide (e.g., sodium hydrochloride), an alkali metal hydrogen 
carbonate (e.g., sodium hydrogen carbonate), an alkali metal carbonate (e.g., 
sodium carbonate), or an organic base (e.g., triethylamine, pyridine, etc.), and if 
necessary, 4-dimethylaminopyridine (DMAP), etc. may be added to the reaction 
5 mixture in a catalytic amount. The reaction is carried out at 0 - 80'C, preferably 
at 5 - 60T. 

The reaction between the compound (I-d) and the compound (Vlll-b) is 
carried out, for example, according to the method disclosed in Mitsunobu, et al. 
(cf., Synthesis, pp. 1-28, 1981), when the leaving group X is a hydroxy group. 

10 That is, the compound (I-d) and the compound (Vlll-b) are reacted in the 
presence of diethyl azodicarboxylate (DEAD) and triphenylphosphine in a 
solvent such as tetrahydrofuran, dioxane, ethyl acetate, dimethylformamide, 
chloroform, methylene chloride, benzene, toluene, dimethoxyethane, etc. The 
reaction is carried out at 0 - 60°C, preferably at 5 - 40'C. 

15 When the leaving group X of the compound (Vlll-b) is a trifluoromethane- 

sulfonyloxy group, p-tosyloxy group, methanesulfonyloxy group, or a halogen 
atom such as chlorine, bromine, iodine, etc., the reaction between the compound 
(I-d) and the compound (Vlll-b) is carried out in the presence of a base. The 
reaction may also be carried out in the presence or absence of a base and/or a 

20 copper catalyst. The base includes, for example, an inorganic base such as an 
alkali metal hydride (e.g., sodium hydride), an alkah metal amide (e.g., sodium 
amide), an alkali metal alkoxide (e.g., sodium methoxide, potassium tert- 
butoxide), an alkali metal hydroxide (e.g., sodium hydroxide), an alkali metal 
carbonate (e.g., sodium carbonate), and an organic base such as N-methyl- 

25 morpholine, triethylamine, pyridine, etc. The base is usually used in an amount 



wo 98/3ai68 



PCT/JP98/00715 



39. 

of 1 to 5 equivalents, preferably in an amount of 1 to 2 equivalents, to 1 
equivalent of the compound (I-d). When the substituent is an amino group 
optionally having one substituent, or a substituent containing an amino group 
optionally having one substituent, it is preferable to carry out the reaction after 
5 introducing a protecting group such as a lower alkoxycarbonyl group (e.g., tert- 
butoxycarbonyl group), an aryl-lower alkoxycarbonyl group (e.g., benzyloxy- 
carbonyl group), or a lower alkanoyl group (e.g., formyl group, acetyl group, 
propionyl group) into said amino group. 

The copper catalyst may be copper (I) iodide, copper (II) bromide, copper 

10 (0) powder, copper (I) oxide, copper (II) bromide, etc. The reaction is carried 
out at 10 - 160T, preferably at 20 - 120T. 

The desired compound (I) wherein Ring A is a benzene ring being 
substituted by a group selected from a lower alkyl-substituted piperazinyl- 
carbonyloxy group, and a mono- or di-lower alkylcarbamoyloxy group is 

15 prepared by reacting the compound (I-d) with phosgene or triphosgene, 
followed by reacting the resulting corresponding product (chloroformate 
compound) with a lower alkyl-substituted piperazine or a mono- or di-lower 
alkylamine in the presence or absence of a base (e.g., triethylamine, N-methyl- 
morpholine, pyridine, 4-dimethylaminopyridine, l,8-diazabicyclo[5.4.0]undec-7- 

20 ene (DBU), etc.). The reaction is carried out at 0 - 80'C, preferably at 10 - 40^. 
Stgp (b) 

The compound of the formula (I-g): 
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,5 




(I-g) 



wherein R^^ is an amino-substituted lower alkyl group, an amino-substituted 
cyclo-lower alkyl group, an amino-substituted aryl group, an amino-substituted 
heterocyclic group, or an amino group, and the other symbols are the same as 
defined above, is prepared by removing a protecting group for amino group 
1 0 from a compound of the formula (I-f) : 



O 



15 




wherein R^Us a lower alkyl group being substituted by a protected amino 
group, a cyclo-lower alkyl group being substituted by a protected amino group, 
an aryl group being substituted by a protected amino group, a heterocyclic 
group being substituted by a protected amino group, or a protected amino 
20 group, and the other symbols are the same as defined above, or a salt thereof. 

The removal of the protecting group is carried out by a conventional 
method such as acid-treatment, base-treatment, catalytic reduction, etc, which is 
selected according to the kinds of the protecting group to be removed. The 
reaction is carried out at 0 - 150T, preferably at 5 - 1 lOT, 
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Step (c) 

The compound of the formula (I-i): 
O 



5 




wherein R^^ jg a substituted or unsubstituted lower alkyl group, and the other 
symbols are the same as defined above, is prepared by reacting a compound of 
10 the formula (I-h): 



15 




a-h) 



wherein the symbols are the same as defined above, or a salt thereof, with a 
compound of the formula (IX): 

R13-X1 OX) 
wherein X^ is a halogen atom, and R^^ is the same as defined above. 
20 The reaction between the compound (I-h) and the compound (IX) is 

carried out in the presence of an acid acceptor. The acid acceptor is, for 
example, an alkali metal hydroxide (e.g., sodium hydroxide), an alkali metal 
hydrogen carbonate (e.g., sodium hydrogen carbonate), an alkali metal 
carbonate (e.g., sodium carbonate), an alkali metal hydride (e.g., sodium 
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hydride), or an organic base (e.g., triethylamine, pyridine, l,8-diazabicyclo[5.4.0]- 
undec-7-ene, etc.). The reaction is carried out at 0 - lOO'C, preferably at 20 - 
80T. 
Step fd) 

5 The desired compound (I) wherein the substituent of Ring A and/or the 

substituent are a substituent containing an esterified carboxyl group (e.g., a 
lower alkoxycarbonyl-substituted aryl group, a lower alkoxycarbonyl- 
substituted-lower alkyl group, a lower alkoxycarbonyl-substituted cyclo-lower 
alkyl group, a lower alkoxycarbonyl-substituted lower alkyl-substituted aryl 

10 group, a lower alkoxycarbonyl-substituted lower alkoxy-substituted aryl group, 
etc.) is prepared by subjecting a corresponding compound of the formula (I) 
wherein the substituent of Ring A and/or the substituent R^ are a substituent 
containing a free carboxyl group, to esterification reaction. The reaction is 
carried out in the same manner as in the esterification reaction of the compound 

15 (I-a) as mentioned above. 
Step (e) 

The desired compound (I) wherein the substituent of Ring A and/or the 
substituent R^ are a substituent containing a free carboxyl group (e.g., a 
carboxy-substituted aryl group, a carboxy-substituted cyclo-lower alkyl group, 
20 a carboxy-lower alkyl-substituted aryl group, a carboxy-lower alkyl group, a 
carboxy-lower alkoxy-substituted aryl group, a carboxy-substituted lower 
alkoxy group, a carboxy-aryl-substituted lower alkyl group, etc.) is prepared by 
subjecting a corresponding compound of the formula (I) wherein the substituent 
of Ring A and/or the substituent R^ are a substituent containing an esterified 
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carboxyl group, to de-esterification reaction, for example, hydrolysis with a base 
(e.g., sodium hydroxide), an acid-treatment with a trifluoroacetic acid, hydrogen 
chloride, hydrogen bromide, etc., or reduction under hydrogen atmosphere with 
palladium-black, or palladium-carbon, which is selected according to the kinds 
5 of the ester residue to be removed. Among these de-esterification reactions, the 
hydrolysis with a base is carried out at 5 - 70T, the acid-treatment is carried out 
at 5 - sec, and the reduction is carried out at 10 - 40'C. 
Step (f) 

The desired compound (I) wherein is an aryl group being substituted 
10 by a protected or unprotected amino-substituted carbamoyl group, or an aryl 
group being substituted by a morpholinocarbonyl group is prepared by reacting 
a corresponding compound of the formula (I) wherein is carboxy-substituted 
aryl group with an amine compound of the formula: 
HN(Ra)(Rb) 

15 wherein one of R^ and R^ is a hydrogen atom, and the other is a protected or 
unprotected amino group, or both combine at their termini together with the 
adjacent nitrogen atom to form a morpholino group, in the presence of a 
condensing agent. The condensing agent includes a conventional one which is 
usually used in the amido-bond formation reaction between a carboxylic acid 

20 and an amine, for example, 1,1-carbonyldiimidazole (CDI), DCC, WSCI, isobutyl 
chloroformate and N-methylmorpholine, etc. The reaction is carried out at 0 - 
50'C. When R^ or R*^ of the product is a protected amino group, if necessary, 
said protecting group may be removed by a conventional method. 

The desired compound (I) wherein the group RMs an aryl group being 
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substituted by a morpholino-lower alkylcarbamoyl-substituted lower alkoxy 
group is prepared by reacting a corresponding compound of the formula (I) 
wherein is an aryl group being substituted by a carboxyl-substituted lower 
alkoxy group with a morpholino-lower alkylamine in the same manner as above. 
5 The desired compound (I) wherein Ring A is a lower alkoxy-substituted 

benzene ring being substituted by a carbamoyl group is prepared by reacting a 
corresponding compound (I) wherein Ring A is a benzene ring being 
substituted by a carboxyl-substituted lower alkoxy group with ammonia in the 
same manner as above. 
10 Step (g) 

The desired compound (I) wherein the substituent of Ring A and/or the 
group Rl is a substituent containing an amino group (e.g., an amino-lower alkyl- 
substituted aryl group, an amino-substituted aryl-substituted lower alkyl group, 
etc.) is prepared by removing a lower alkanoyl group or a protecting group for 

15 amino group from a corresponding compound of the formula (I) wherein the 
substituent of Ring A and/or the group Rl is a substituent containing a mono- 
or di-lower alkanoylamino group or a protected amino group. The removal of 
said protecting group for amino group or said lower alkanoyl group is carried 
out by a conventional method (e.g., acid-treatment, base-treatment, catalytic 

20 reduction, etc.). The acid-treatment is carried out at 5 - 120^, the base- 
treatment is carried out at 5 - 40''C, and the catalytic reduction is carried out at 
10 - 40"C. 
Step (h) 

The desired compound (I) wherein the substituent of Ring A and/or the 
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group is a substituent containing a heterocyclic group (e.g., piperazinyl 
group, piperidinyl group, or pyrrolidinyl group) is prepared by removing the N- 
substituent (i.e., a lower alkoxycarbonyl group, or an aryl-lower alkoxycarbonyl 
group) from a corresponding compound of the formula (I) wherein the 
5 substituent of Ring A and/or the group R^ is a substituent containing a hetero- 
cyclic group having a substituent at the N-position selected from a lower alkoxy- 
carbonyl group and an aryl-lower alkoxycarbonyl group (e.g., fluorenyl-lower 
alkoxycarbonyl group, phenyl-lower alkoxycarbonyl group, etc.). The removal 
of these groups is carried out by the same method as in the above Step (g). 
10 Step (i) 

The desired compound (I) wherein the group RHs a mono-lower 
alkanoylamino group, a di-lower alkanoylamino group or a mono- or di-lower 
alkanoylamino-substituted aryl group is prepared by reacting a corresponding 
compound of the formula (I) wherein the group R^ is an amino group or an aryl 

15 group being substituted by an amino group with a lower alkanoic aid or a 
reactive derivative thereof. The lower alkanoic acid includes, for example, an 
alkanoic acid having 1 to 6 carbon atoms (e.g., formic acid, acetic acid, propionic 
acid, etc.). The reactive derivative of alkanoic acid is, for example, an acid halide 
(e.g., acid chloride, acid bromide, etc.), an acid anhydride, or a mixed acid 

20 anhydride. When a free lower alkanoic acid is used, the reaction is carried out in 
the presence of a condensing agent (e.g., 1,3-dicyclohexylcarbodiimide, 1-ethyl- 
3-(3-dimethylaminopropyl)carbodiimide hydrochloride, diethylphosphoric 
cyanide, diphenylphosphoric azide). When a reactive derivative of the above 
alkanoic acid is used, the reaction is carried out in the presence of an acid 
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acceptor such as an organic base (e.g., triethylamine, pyridine, etc.), an alkali 
metal hydroxide, an alkali metal hydrogen carbonate, an alkali metal carbonate, 
etc. In the reaction, the conversion from the compound (I) wherein is an 
amino group into the corresponding compound (I) wherein is a mono-lower 

5 alkanoylamino group is carried out by controlling the amount of the lower 

alkanoic aid or a reactive derivative thereof in 0.8-1 equivalent to the amount of 
the starting compound. The conversion from the compound (I) wherein R^ is an 
amino group into the corresponding compound (I) wherein R^ is a di-lower 
alkanoylamino group is carried out by controlling the amount of the lower 

10 alkanoic aid or a reactive derivative thereof in 2-3 equivalents to the amount of 
the starting compound. The reaction is carried out at -30 - SOT, preferably at 
-20 - 50"C. 
Ste p ( j) 

The desired compound (I) wherein the group RUs an amino group being 
15 substituted by one or two groups selected from a lower alkyl group and a 

hydroxy-substituted lower alkyl group is prepared by reacting a corresponding 
compound of the formula (I) wherein the group R^ is a mono-substituted or 
unsubstituted amino group with an alkylating agent such as a lower alkyl halide 
(e.g., a lower alkyl chloride, a lower alkyl bromide, a hydroxy-lower alkyl 
20 chloride, a hydroxy-lower alkyl bromide, etc.) wherein the alkyl moiety may 
optionally be substituted by a hydroxy group, or a lower alkyl-lpwer alkane- 
sulfonate (e.g., a lower alkyl methanesulfonate, etc.), lower alkyl arylsulfonate 
(e.g., a lower alkyl p-toluenesulfonate) wherein the alkyl moiety may optionally 
be substituted by a hydroxy group in the presence or absence of an acid 
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acceptor. The acid acceptor is, for example, an alkali metal hydroxide (e.g., 
sodium hydroxide), an alkali metal hydrogen carbonate (e.g., sodium hydrogen 
carbonate), an alkali metal carbonate (e.g., sodium carbonate), or an organic base 
(e.g., triethylamine, pyridine, etc.). The desired compound (I) wherein the group 

5 RMs an amino group being substituted by one group selected from a lower 
alkyl group and a hydroxy-substituted lower alkyl group is prepared by 
reacting a corresponding compound of the formula (I) wherein the group is 
unsubstituted amino group with a lower alkyl aldehyde wherein the alkyl 
moiety may optionally be substituted by a hydroxy group, and subjecting the 

10 product to reduction. The reducing agent is preferably sodium cyanoboro- 
hydride, sodium borohydride, sodium triacetoxyborohydride, formic acid, etc. 
The solvent may be, for example, water, acetic acid, tetrahydrofuran, dioxane, 
chloroform, methylene chloride, methanol, ethanol, etc., or a mixture of these 
solvents. The reaction is carried out at 0 - 70'C, preferably at 5 - 50'C. The 

15 compound (I) wherein the group is an amino group being substituted by a 
lower alkanoyloxy-lower alkyl group is prepared in the same esterification 
reaction as in the preparation of the compound [I-b] from the compound [I-a], 
but preferably prepared by reacting a corresponding compound of the formula 
(I) wherein the group R^ is an amino group being substituted by a hydroxy- 

20 substituted lower alkyl group with a lower alkanoic acid in the presence of a 
condensing agent (e.g., 1,3-dicyclohexylcarbodiimide, l-ethyl-3-(3-dimethyl- 
aminopropyl)carbodiimide hydrochloride, diethyl phosphoric cyanide, diphenyl- 
phosphoric azide, etc), or with a reactive derivative of the above lower alkanoic 
acid such as an active ester (e.g., N-hydroxysuccinimide ester, N-hydroxy- 
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phthalimide ester, l-hydroxybenzotriazol ester, etc.), a corresponding acid 
halide, a corresponding mixed acid anhydride, in the presence of an acid 
acceptor such as an alkali metal hydroxide (e.g., sodium hydroxide, etc.), an 
alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate, etc.), an 
5 alkali metal carbonate (e.g., sodium carbonate, etc.), or an organic base (e.g., 
triethylamine, pyridine, etc.). The reaction is carried out at -30 - 80'C, 
preferably at -20 - 50T. 
Step fk) 

The desired compound (I) wherein the group is an aryl group being 
10 substituted by a di-(lower alkylsulfonyl) amino group is prepared by reacting a 
corresponding compound of the formula (I) wherein the group is an amino- 
substituted aryl group with a lower alkyl sulfonyl halide (e.g., a lower alkyl 
sulfonyl chloride, a lower alkyl sulfonyl bromide, etc.) in the presence of the 
same acid acceptor as those used in the above Step (j), i.e., an organic base (e.g., 
15 triethylamine, pyridine, etc). The reaction is carried out at 0 - 80'C, preferably 
at 10-60T. 
Step (1) 

The desired compound (I) wherein the group R^ is a hydroxy-substituted 
aryl group, or the desired compound (I) wherein the substituent of Ring A 
20 and/or Ring B is a hydroxy group is prepared by removing the protecting 

groups from a corresponding compound of the formula (I) wherein the group R^ 
is a protected hydroxy-substituted aryl group, or a corresponding compound of 
the formula (I) wherein the substituent of Ring A and/or Ring B is a protected 
hydroxy group. The removal of the protecting group is carried out by a 
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conventional method such as acid-treatment, base-treatment, catalytic reduction, 
etc. which should be selected according to the kinds of the protecting groups to 
be removed. The reaction is carried out at 0 - SO'C, preferably at 5 - SOT. 
Step (m) 

5 The desired compound (I) wherein the group of Ring B is a hydroxy 

group is prepared by treating a corresponding compound of the formula (I) 
wherein B^ is a lower alkoxy group by a conventional method, such as acid- 
treatment. The reaction is carried out at 10 - 150'C, preferably at 20 - 120'C. 
Step (n) 

10 The desired compound (I) wherein the group is an aryl group being 

substituted by a group selected from a lower alkylsulfinyl group and a lower 
alkylsulfonyl group is prepared by oxidizing a corresponding compound of the 
formula (I) wherein R^ is an aryl group being substituted by a lower alkylthio 
group. The oxidization reaction is carried out by using an oxidizing agent, The 

15 oxidizing agent is, for example, a peroxide compound such as 3-chloro- 

perbenzoic acid, peracetic acid, hydrogen peroxide, trifluoroperacetic acid, etc., 
sodium periodate, osmium tetraoxide, sodium bromite, etc. When an oxidizing 
agent is used in an amount of 0.8-1 equivalent to 1 equivalent of the starting 
compound, there is obtained the compound of the formula (I) wherein Ri is an 

20 aryl group being substituted by a lower alkylsulfinyl group. When an oxidizing 
agent is used in an amount of 2-3 equivalents to 1 equivalent of the starting 
compound, there is obtained the compound of the formula (I) wherein R^ is an 
aryl group being substituted by a lower alkylsulfonyl group. The reaction is 
carried out at -10 - 60'C, preferably at 5 - 40T. 
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Step (o) 

The desired compound (I) wherein the group is a heterocyclic group 
being substituted by one or two oxo groups (e.g., a thiomorpholino group being 
substituted by one or two oxo groups) is prepared by treating a corresponding 
5 compound of the formula (I) wherein is a heterocyclic group in the same 
manner as in the above Step (n). 
Step (p) 

The desired compound (I) wherein the group R^ is an aryl group being 
substituted by a mono- or di-lower alkylamino group, or a lower alky] group 

10 being substituted by a mono- or di-lower alkylamino group is prepared in the 
same manner as in the above Step (j), but is prepared by reacting a 
corresponding compound of the formula (I) wherein R^ is an amino-substituted 
aryl group or an amino-substituted lower alkyl group in the presence or absence 
of an acid acceptor with a lower alkyl halide (e.g., a lower alkyl chloride, a lower 

15 alkyl bromide, etc.). The acid acceptor is, for example, an alkali metal hydroxide, 
an alkali metal hydrogen carbonate, an alkali metal carbonate, an organic base 
(e.g., triethylamine, pyridine, etc.). When ah alkylating agent is used in an 
amount of 0.8-1 equivalent to 1 equivalent of the starting compound, there is 
obtained the compound (I) wherein the group R^ is an aryl group (or a lower 

20 alkyl group) substituted by a mono-lower alkylamino group. When an 

alkylating agent is used in an amount of 2-3 equivalents to 1 equivalent of the 
starting compound, there is obtained the compound (I) wherein the group R^ is 
an aryl group (or a lower alkyl group) being substituted by a di-lower alkyl- 
amino group. The reaction is carried out at 0 - eO'C, preferably at 5 - 40'*C. The 
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desired compound (I) wherein the group is an aryl group being substituted 
by an amino group being substituted by a lower alkyl group and a protecting 
group for amino group is prepared by treating a corresponding compound of 
the formula (I) wherein is an aryl group substituted by an amino group being 

5 substituted by one protecting group for amino group in the same manner as 
above. Moreover, the compound (I) wherein the group Ri is a mono-lower 
alkylamino-substituted aryl group is obtained by removing a protecting group 
from a corresponding compound of the formula (I) wherein R^ is an aryl group 
being substituted by an amino group being substituted by a lower alkyl group 

10 and a protecting group for amino group by a conventional method. 
Step (q) 

The compound (I) wherein the group Ri is a pyridylcarbonyloxy-lower 
alkyl group is prepared by reacting a corresponding compound of the formula 
(I) wherein Ri is a hydroxy-substituted lower alkyl group with a pyridine- 

15 carboxylic acid in the presence of a condensing agent (e.g., 1,3-dicyclohexyl- 
carbodiimide, 1 -ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 
diethyl phosphoric cyanide, diphenylphosphoric azide, etc.), or with a reactive 
derivative of a pyridinecarboxylic acid (e.g., active ester such as N-hydroxy- 
succinimide ester, N-hydroxyphthalimide ester, 1 -hydroxy benzotriazole ester, 

20 etc., pyridinecarboxylic halide) in the presence of an acid acceptor such as an 
alkali metal hydroxide (e.g., sodium hydroxide, etc.), an alkali metal hydrogen 
carbonate (e.g., sodium hydrogen carbonate, etc.), an alkali metal carbonate 
(e.g., sodium carbonate, etc.), an alkah metal hydride (e.g., sodium hydride, etc.), 
or an organic base (e.g., triethylamine, pyridine, etc.). The reaction is carried out 
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at 0 - 60'C, preferably at 5 - 40T. 
Step (r) 

The compound (I) wherein Ring A is a benzene ring being substituted by 
a tetrazolyl-lower alkoxy group is prepared by reacting a corresponding 
5 compound of the formula (I) wherein Ring A is a benzene ring being substituted 
by a cyano-lower alkoxy group, with a metal azide such as sodium azide, 
tributyllin azide. The reaction is carried out at 30 - 120*C, preferably at 50 - 

loor. 

Step (s) 

10 The compound (I) wherein the substituent of Ring A is a group 

containing a heterocyclic group substituted by an oxo group (e.g., an oxo- 
substituted pyridyl-substituted lower alkyl group) is prepared by treating a 
corresponding compound of the formula (I) wherein the substituent of Ring A is 
a group containing a heterocyclic group with an oxidizing agent (e.g., 3-chloro- 

15 perbenzoic acid, hydrogen peroxide, peracetic acid, etc.). The reaction is carried 
out in the same manner as in the above Step (n). 
Step (t) 

The compound (I) wherein the group R^ is a heterocyclic group (e.g., 
piperazinyl group) having a hydroxy-lower alkyl group at the N-position is 
20 prepared by reacting a corresponding compound of the formula (I) wherein the 
group Rl is a heterocyclic group with a lower alkyl halide (e.g., hydroxy-lower 
alkyl chloride, hydroxy-lower alkyl bromide, etc.) wherein the alkyl moiety is 
substituted by a hydroxy group, in the presence or absence of the same acid 
acceptor (e.g., an alkali metal carbonate such as sodium carbonate) as those 
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used in the above Step (j). The reaction is carried out at 40 - 120"C, preferably 
atSO-lOOT. 

The solvent used in the above Steps (a) to (t) may be any one which does 
not disturb the reaction, for example, dioxane, ethylene glycol dimethyl ether, 
5 dimethyl acetamide, dimethylformamide, hexamethylphosphoramide, benzene, 
tetrahydrofuran, toluene, ethyl acetate, a lower alcohol, methylene chloride, 
chloroform, carbon tetrachloride, l,3-dimethyl-2-imidazolidinone, acetic acid, 
diethyl ether, dimethoxyethane, dimethylsulfoxide, water, or a mixture of these 
solvents. 

10 The starting compound (II) is prepared, for example, by reacting a 

benzoylbenzoic acid compound of the formula (i): 



15 




(i) 



wherein the symbols are the same as defined above, with a malonic acid 
compound of the formula (ii): 

X2^CH(COOZi)2 (ii) 

wherein is a leaving group, and ZMs a protecdng group for carboxyl group, 
20 in the presence of a base, 

removing the protecting group from the product to give a compound of 
the formula (iii): 
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5 




wherein the symbols are the same as defined above; 

subjecting the compound (iii) to decarboxylation reaction and 
dehydration reaction in the presence or absence of an acid to give a compound 
of the formula (iv): 




15 wherein the symbols are the same as defined above; 

if necessary, followed by converting the 3-carboxyl group of the 
compound (iv) into the substituent by esterification or amidation by a 
conventional method. 

The starting compound (V) is prepared, for example, by condensing the 
20 compound of the above formula (i) with a compound of the formula (v): 

(V) 

CH2R2 

wherein the symbols are the same as defined above, in the same manner as in the 
25 condensation reaction between the compound (I-a) and the amine compound 
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(vm). 

The benzoyl benzoic acid compound (i) is prepared by a conventional 
method, for example, by treating a benzaldehyde compound of the formula (vi): 

XHO 

(vi) 

wherein Ring A is the same as defined above, with a halogen (bromide, etc.), 

reacting the resulting o-halogeno benzaldehyde compound with an 
acetalization agent, for example, with a lower alkyl orthoformate (e.g., methyl 
orthoformate, etc.), in the presence of an acidic catalyst (e.g., a strong acidic 
10 resin, etc.) to protect the formyl group, 

reacting the product with an aldehyde compound of the formula (vii): 




(vii) 

15 wherein Ring B is the same as defined above, oxidizing the product, i.e., treating 
with an oxidizing agent such as manganese dioxide, etc., to give a compound of 
die formula (viii): 




20 T (viii) 



25 



vt^herein the symbols are the same as defined above, 

subjecting the compound (viii) to deacetalization by treating with an acid 
(e.g., hydrochloric acid, trifluoroacetic acid, a strong acidic resin). 
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followed by treating with an oxidizing agent (e.g., sodium chlorite). 
Besides, in the preparation of the compound (i) as mentioned above, a 
benzoic acid compound of the following formula (ix) is also used instead of the 
compound (vii). 

W 

(ix) 

wherein W is a di-lower alkyl-substituted carbamoyl group, a lower alkoxy- 
carbonyl group, or a carboxyl group forming a salt with an alkali metal (e.g., 
10 sodium, potassium, etc.), and Ring B is the same as defined above. 

Moreover, the starting compound (i) of the present invention is prepared 
by reacting a compound of the formula (x): 



15 



20 





(X) 



wherein a group of the formula: fs[ is a heterocyclic group which may 




0' 

optionally be substituted by a lower alkyl group, etc., and Ring A is the same as 
defined above, with the compound (vii) in the presence of a base (e.g., n-butyl 
lithium, etc.) to give a compound of die formula (xi): 




(xi) 
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wherein the symbols are the same as defined above; 

heating the compound (xi) in the presence of an acid (e.g., an inorganic 
acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, etc.) to give a 
compound of the formula (xii): 
5 p 




10 wherein the symbols are the same as defined above; 

subjecting the compound (vii) to hydrolysis with a base (e.g., an alkali 
metal hydroxide such as potassium hydroxide, sodium hydroxide, etc.); 
then, followed by subjecting the product to oxidation. 
The compound (xii) is prepared by reacting a compound of die formula 
15 (xiii): 

COY 

(xiii) 

wherein Y is a mono- or di-lower alkylamino group, and Ring A is the same as 
defined above, with the compound (vii) in the presence of a base (e.g., sec-butyl 
20 lithium, etc.) to give a compound of the formula (xiv): 




25 where the symbols are the same as defined above, followed by heating the 




wo 98/38168 



PCT/JP98/00715 



58 

compound (xiv) in the presence of an acid such as an inorganic acid (e.g., 
hydrochloric acid, hydrobromic acid, sulfuric acid, etc.). 

Throughout the present description and the claims, the "alkyl group" 
means an alkyl group having 1 to 16 carbon atoms, and preferably a straight 

5 chain or branched chain alkyl group having 1 to 8 carbon atoms . The "lower 
alkyl group'*, the "lower alkoxy group" and the "lower alkylene group" mean 
ones having 1 to 6 carbon atoms, respectively, and preferably ones having 1 to 4 
carbon atoms. The "lower alkenyl group" and the "lower alkynyl group" 
mean ones having 2 to 7 carbon atoms, respectively, and preferably a straight 

10 chain or branched chain one having 2 to 5 carbon atoms. The "lower alkylene- 
dioxy group" and the "alkanoyl group" mean ones having 1 to 7 carbon 
atoms, respectively, and preferably a straight chain or branched chain one 
having 1 to 5 carbon atoms. The "cyclo-Iower alkyl group" means cycloalkyl 
groups having 3 to 8 carbon atoms, preferably ones having 3 to 6 carbon atoms. 

1 5 BEST MODE FOR CARRYING OUT THE INVENTION 

Representatives of the present compound (I) prepared by the above 
Processes are exemplified in Tables 1-46, but the present invention should not 
be construed to be limited thereto. 
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HsCCr "Y" OCH3 
OCH3 



Table 1 



Ex. No. 


Ring A 


Physicochetnical properties 


1 




m.p. 173-174°C 


2 




m.p. 231-233'C 


3* 




m.p. 200-203''C (decomp.) 
. 



*: monohydrochloride 
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OCH3 



Table 2 



Ex. No. 


Ring A 


Ri 


Physicochemical 
properties 


4 




— ^^^NHCOOC(CH3)3 


m.p. 140-14rC 


5 




— ^^^NHCOOC(CH3)3 


m-p. 160-16rC 


6(1) 


^^^^^^ 


— ^^^NHCOOC(CH3)3 


not purified 


6 (2)** 


^^^^^^^ 




m.p. 186-190°C 
(decomp.) 








m.p. 184-185°C 
(decomp.) 


8 


"IX 


— ^^^NHFmoc 


m.p. 204-206°C 


9* 






m.p. 146-148°C 
(decomp.) 



monohydrochloride **: dihydrochloride 
Fmoc: 9-fluorenylmethyloxycarbonyl group 
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Ex. No. 


RinsB 


R2 


Physicochemical 
properties 


10 


OCH3 


-COOCH3 


m.p. 190- 191 "C 


11 


OCH3 


-COOC2H5 


m.p. 169-170°C 


11a 


.CoAoCH, 

OC2H5 


-COOCjHs 


m.p. 141-143°C 


12 


H3C0A0CH3 

0CH3 




m.p. 145-147°C 


12a 




-coo->Q 


m.p. 128-130°C 


13 


0CH3 


-COO(CH2)3CH3 


m.p. 144-146°C 


13a 


0(CH2)3CH3 


-COO(CH2)3CH3 


m.p. 76-78°C 
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OCH3 
Table 4 (No. 11 



Ex. No. 


Rl 


Physicochemical properties 


14 


-b 


m.p. 177-179 C 


15 




m.p. 229-23 rc 


16 


— ^-(CH2)3CH3 


m.p. 145-147'C 


17 


COOCH3 

< 

COOCH3 


m.p. 212-214°C 


18 


N02 


m.p. 204-206°C 


19 


-N(CH3)2 


in.p. 173-175°C 
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Table 4 (No. 2) 



Ex. No. 




Physicochemical properties 


20 


— ^^^COOCHj 


m.p. 213-215T 


21(1) 
(2)**** 


-Q^COOH 


(1) m.p. 254-256''C 

(2) ni.p. 259-26rc 

(decomp.) 


22 


/=\ ft ^ 


m.p. 215-217T 






m.p. 223-225^ 
(decomp.) 


24* 




m.p. nsAirc 


25 


^ NHCOOC(CH3)3 
(cis) 


m.p. 182-183°C 


26 


»-^^"ilNHCOOC(CH3)3 
(trans) 


m.p. 217-2 18*C 


27* 


»-/~\<NH2 


m.p. 167-169°C 
(decomp.) 


28* 




m.p. 255-257T 
(decomp.) 


29 


^^^--J-COOC{CH3)3 


m.p. 141-142''C 


*: 

?|! )|C ^ 3^ • 


monohydrochloride 
sodium salt 
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Table 4 (No. 3^ 



Ex. No. 




Physicochemical properties 


30* 


-<T 


m.p. 214-216''C 


31 




m.p. 258-260°C 


32 


— ^jj^COOC(CH3)3 


m.p, 120-I22'C 


33 




m.p. 186-189"C 


34 


COOCH3 
NH2 


m.p. 180-1 8 rc 




JCOOH 

NH2 




36 


0 


m.p. 204-207°C 


37 


XD 


m.p. 223-224''C 


38 




m.p. 178-184'C 


39 




m.p. 198-202°C 



*: monohydrochloride 
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Table 4 (No. 4> 



Ex. No. 




Physicochemical properties 


40* 




m.p. 164-168T 
(decomp.) 


41 


-Q-0CH3 

0CH3 


m.p. 190-192'C 


AO 


0CH3 
M 

0CH3 


mo 170-172'C 


43* 


NH2 

-QKOCH3 


mn 174-178*C 
(decomp.) 


44 


0 


m.p. 213-215°C 


45 


0 


m.p. >220''C 






m.p. 170-178°C 
(decomp.) 


47 


-< 


m.p. 172-173'C 


48 




m.p. 165-166°C 


49 


-C2H5 


m.p. 171-173°C 



*: Tnonohydrochloride 
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Table 4 (No. 5) 



Ex. No. 


Rl 


Physicochemical properties 


50 


U 


m.p. 166-168^ 


51 




m.p. 120-123T 






111. p. ^*T*T"^*tU 


53 


-o 


m.p. 174-175'C 


54 


-(CH2)30H 


m.p. 148-150°C 


55* 


/—\ 
-N NH 

\ / 


m.p. 245-247°C 
(decomp.) 


56 


-N o 

\ / 


m.p. 163-165°C 


57 




ra.p. 173-175°C 


58 


— ^^y^ CH2NHC00CH2 — 


m.p. 137-140°C 


59* 




m.p. 230-233''C 
(decomp.) 



*: monohydrochloride 
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Table 4 (No. 6) 



Ex. No. 


Ri 


Physicochemical properties 


60 




m.p. 214-215°C 


61 




m.p. 125-127°C 


62* 


N(CH3)2 


m.p. m-l39'C 
(decomp.) 


63* 


^^0CH3 


m.p. 85-86°C 


64 


u 


m.p. 207-208°C 


65 


u 


m.p. 268-269°C 


*: monohydrochloride 

HsCcrV^'^OCHa 
OCH3 

Table 5 


Ex. No. 


Rl 


Physicochemical properties 


66 


-NHCOOC(CH3)3 


m.p. 200-20rC 
(decomp.) 
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0CH3 
Table 6 



Ex. No. 


R' 


Physicochemical properties 


67 


-NHCOOC(CH3)3 


m.p. 206-208°C 


68 


-NH2 


m.p. 209-2 irc 


69 


-NHCOCH3 


m.p. 136-1 39°C 


70 


-NCCOCHj)! 


m.p. 184-1 85°C 


71 


-N(CH3)(COOC(CH3)3) 




72 


-NHCH3 


m.p. 218-220''C 


73 


-N(CH2CH20H)(COOC(CH3)3) 




74 


-NHCH2CH2OH 


m.p. 167-168°C 


75 


-NHCH2CH2OCOCH3 


m.p. 126-127°C 


76 


-NHCH2CH2CH3 


m.p. 147-148''C 


77 


-NHCH2CH3 


m.p. 149-1 5 rc 


78 


""^COOCHaPh 




79 


"^COOH 


m.p. 191-194T 


80 


CH3 


m.p. 155-157°C 



Ph: phenyl group 
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Tahle7(No. D 



Ex. No. 


Ri 


Physicochemical properties 


81 




m.p. 199-200'C 


82 


0CH3 


m.p. 238-239'C 


83 


— ^^^CH2CH20H 


m.p. 148-152°C 


84 




m.p. 230-23 1°C 


85 


^COOC(CH3)3 
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Table 7 (No. 2) 



Ex. No. 




Physicochemical properties 


86 


-NHCH3 


m.p. 189-190'C 


87 


i*"^^^C00CH3 

(cis) 


m.p. 110-113°C 


88 


— ^^^^COOH 


m.p. 193-198'C 


ay 


u 


m n ^A0 1 
IIl.p. 14-^-l*tJ 


90 




m.p. 202-203 "C 


91 


C»CH3 
-HQ-OCH3 
OCH3 


m.p. 232-233°C 


92(1) 
(2)* 


— TVnhj 

>i — y 


(l)m.p. 203-205''C 
(2)m.p. >230 


93 


— ^>-N(S02CH3)2 


m.p. >230°C 


94 


— ^^^^NHC0CH3 


m.p. 235-237°C 


95 


— Q-NHCH3 


m.p. 239-24 rc 



*: monohydrochloride 
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Table? (No. 3\ 



Ex. No. 


R' 


Physicochemical properties 


96 


-o- 


m.p. 125-128°C 


97 




ra.p. 185-186°C 


98 




m.p. >250°C 



0CH3 
Table 8 



Ex. No. 


Rl 


Physicochemical properties 


99(1) 
(2)**** 


H 


(1) m.p. >250'C 

(2) m.p. >250°C 


100 


^0 


m.p. 198-200'C 



****: sodium salt 
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0CH3 
Tah1e9(NQ.n 



Ex. No. 




Physicochemical properties 


101 


-f^N-CHj 


m.p. >250°C 


102 




m.p. 214-216°C 


103 




in.p. 194-195°C 


104 


CI 


m.p. 233-235°C 


105 




m.p. 132-134°C 
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Table 9 (No. 2) 



Ex. No. 




Physicochemical properties 


106 




m.p. 182-183°C 


107* 


— ^-N(CH3)2 


m.p. 226-228''C 


108* 




m.p. 223-227°C 
(decomp.) 


109 




m.p. 158-160°C 


110 


^OH 


m.p. 204-205-0 


111 




m.p. 187-188''C 


J12**** 




m.p. 132-136''C 
(decomp.) 


113 


-H 


m.p. 204-207°C 


114* 




m.p. 218-220''C 
(decomp.) 


115 


"^7 


m.p. 117-1 19'C 



*: monohydrochloride 
****: sodium salt 
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Table 9 (No. 3) 



Ex. No. 




Physicochemical properties 


116* 




m.p. 209-21 rc 
(decomp.) 


117* 




m.p. 155-157°C 
(decomp.) 


118 




m.p. 219-220°C 



*: monohydrochloride 



O 




Table 10 



Ex. No. 


RingB 


Ri 


Physicochemical properties 


119 


OH 




m.p. >250T 
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0 




Table 11 



Ex. No. 


Ri 


Physicochemical properties 


120* 




m.p. 178-179°C 
(decomp.) 


121 




m.p. 217-218*C 


122 


502CH3 


m.p. >250''C 


123 


SOCH3 


m.p. 241-244°C 


124 




m.p. 215-218°C 


125 




m.p. 226-227°C 
(decomp.) 


126 


/—\ 


m.p. >250"C 



*: monohydrochloride 



wo 98/3»168 



PCT/JP98/00715 




OCH3 



Ex. No. 


R' 


R2 


Physicochemical 
properties 


127 


-CH3 


-COOCH3 


m.p. 170-17 1°C 


128 


-CH3 


-COOH 


m.p. >270''C 


129 


-CH3 




m.p. 188-190°C 


130 


-CH3 




m.p. >210°C 


131 


-CH3 


-co^QN^°" 


in.p. 133-134°C 


132 


pCHj 


-COOCH2Si(CH3)3 


m.p. 191-192-C 



wo 98/3S168 



PCT/JP98/00715 



0 




Ex. No. 


Rl 


Physicocheraical properties 


1 oo 

133 


/—\^ 




134 




m.p. 182-184''C 


135 


— ^^^NHCOOC(CH3)3 


m.p. 204-206'C 


136(1)* 
(2) 




(1) m.p. 222-225°C 

(decomp.) 

(2) m.p. 170-172'C 


137 


_/==\ ,CH3 
~~V_/~'^COOC(CH3)3 


m.p. 161-163"C 


. 138* 


— ^-NHCH3 


m.p. 206-208°C 
(decomp.) 


139 




m.p. 145-147°C 


140 




m.p. 197-199°C 



*: monohydrochloride 



wo 98/38168 



PCT/JP98/00715 
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q 



H3C0 0CH3 
0CH3 

Table 14 (No. 1) 



Ex. No. 


Ring A 


Rl 


Physicochemical 
propenics 


141 




0 


m.p. 169-170°C 


142 


C.CC 


-0 


m-p. 196-198''C 


143 






m.p. 223-225°C 


144 




0 


m.p. 209-21 rc 


145 




0 


m.p. 182-183°C . 



wo 98/38168 
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Table 14 (No. 21 



Ex. No. 


Ring A 




Physicochemical 
properties 


146 






m.p. 216-217''C 


147 


HaCO^CC 




m.p. 206-208''C 


148 


& 


— ^^^NHCOOC(CH3)3 


m.p. 235-237°C 


149* 






m.p. 210-212°C 
(decomp.j 


150 




— ^^^NHCOOC(CH3)3 


m.p. 235-237"C 
(decomp.) 


151 






m.p. 210-21 rc 



*: monohydrochloride 



wo 98/38168 



PCT/jnP98/00715 



Q 




Table 15 



Ex. No. 


Ri 


R2 


Physicochemical properties 


152 


o 


-COOH 


m.p. 184-186°C 


153 




-COOCH3 


m.p. 223-225°C 


154 




-CONH2 


m.p. 258-26rC 


155 


o 


-CONHCH3 


m.p. 249-252"C 



-wo 98/3ai68 



PCT/JP98/00715 



81 




OCH3 

Table 16 (No. n 



tlx. INO. 








CH3 




156 




m.p. 198-200'C 


157 


— !^-C0NH2 


m.p. >250°C 




CONH2 




158 




m.p. 261-263'C 




159 


-CH2COOCH3 


m.p. 185-186'C 


160 


-CHjCOOCjHj 


m.p. 156-157'C 


161 


-CH2COOH 


m.p. 200-202°C 


162 


-C2H4OC2H4OH 


m.p. 144-146°C 


163 


-0 


m.p. 224-225''C 


164 


-C2H4NHCOOC(CH3)3 


m.p. 174-176°C 



wo 98/38168 
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Table 16 (No. T\ 



Ex. No. 




Physicochemical properties 


165* 


-C2H4NH2 


ni.p. 188-190''C 
(decomp.) 


166 


CH3 

M 


m.p. 209-2 irc 


167 




m.p. 132-135°C 


168 




m.p. 245-246°C 


169 


-C2H4OCH3 


m.p. 154-156°C 


170 


COOH 


m.p. 246-247''C 


171 


CONHNHCOOC(CH3)3 


m.p. 201-202°C 


1 /Z 


CONHNH2 




173 


OCH2COOCH3 


m.p. 184-185°C 


174 


pCHjCOOH 

-0 


m.p. 252-253°C 



*: monohydrochloride 



wo 98/38168 
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PCT/JP98/00715 



Table 16 (No. 3) 



Ex. No. 


Rl 


Physicochemical properties 


1 iJ 


/-^ 

OCH2CONH(CH2)r-l"^^_J3 

-o 


m.p. 118-119°C 


176 


NH2 


m.p. 241-242°C 


177 


NHCHO 


m.p. >250°C 


1 /o 




m.p. 131-132''C 


179 




m.p. 211-212'C 


180 


-(CH2)2l^^NCOOC(CH3)3 


m.p. 153-154°C 


181** 


•(CH2)2^^^J^H 


m.p. 210-21 rC 
(decomp.) 


182* 


. •(CH2)2nQ3 


m.p. 216-217'C 
(decomp.) 


183 


-NH2 


m.p. 215-216°C 


184 


-(CH2)30H 


m.p. 105-106°C 


*: 
**. 


monohydrochloride 
dihydrochloride 





wo 98/38168 



PCT/J1»98/0071S 
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Tah1ft1fi(N0.4) 



Ex. No. 




Physicochemical properties 


IOC 


-fCH-)>jOCO-^ ^ 


mn 119-120°C 


186 


-(CH2)3CH3 


m.p. 140-14rC 


187 


-CH2CONH2 


m.p. 213-216°C 


188 




m.p. >230'C 



189 




m.p. 180-182°C 


190 




m.p. 122-124°C 


191 


.CH2OH 

^CHjOH 


m.p. 193-196°C 


192 


-(CH2)3N(CH3)2 


m.p. 151-154°C 


193 


-(CH2)3NHCOOC(CH3)3 


m.p. 129-132'C 


194 


-(CH2)30CH3 


m,p. 138-140'C 



wo 98/38168 
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Table 16 (No. 5^ 



Ex. No. 




Physicochemical properties 


195 




m.p. 129-13rC 


196 




m.p. 187-189 C 


197 


-(CH2)2CH3 


m.p. 166-168"C 


198 




m.p. 223-226°C 
(decomp.) 


199* 


-(CH2)4NH2 


m.p. 172-178°C 
(decomp.) 


200* 




m.p. 210-214"C 
(decomp.) 


201* 




m.p. 189-192°C 
(decomp.) 


202 


— ^^^NHCOCHj 


m.p. 192-194°C 


203 




m.p. 195-196°C 


204 


— ?^^NC00CH2Ph 


m.p. 218-222°C 



*: monohydrochloride 
Ph: phenyl group 



wo 98/38168 
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Table 16 (No. 6) 



Ex. No. 




Physicochemical properties 


205* 


-I^^NCH2CH20H 


m.p. 244-246''C 
(decomp.) 


206 


— I'^^^CH2Ph 


m.p. 135-136'C 


207* 


-(CH2)3NH2 


in.p. 210-212''C 
(decomp.) 



monohydrochloride 
Ph: phenyl group 



wo 98/38168 



PCT/JP98/00715 
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H,0 




Tab le 17 



Ex. No. 


Rl 


Ring B 


Physicochemical 
properties 


208* 




1 

A 

Br 


m.p. >230°C 


209* 




1 

A 


m.p. >230°C 


210 


/—\ 




m.p. >230''C 


211 






in.p. 206-208'C 


212 


O 


OCH3 


m.p. 239-24rC 



*: monohydrochloride 



wo 98/38168 
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Table 18 



Ex. No. 


Ai 


Physicochemical properties 


213 


PhCHjO- 


m.p. 235-237°C 


214 


HO- 


m.p. 210-212°C 


215* 




m.p. 151-152°C 


216* 


^CHaO- 


m.p. 145-146°C 


217* 


^CH,0- 


m.p. 107-109"C 


218 


N^COO- 


m.p. 234-235'C 


219 


S-^CHaO- 


m.p. 215-216'C 


220 


H3COOC 


m.p. 193-195°C 



monohydrochloride 
Ph: phenyl group 



wo 98/38168 



PCT/JP98/00715 



'COOCH3 



HjCCr OCH3 
OCH3 

Table 19 



Ex. No. 






Physicochemical 
properties 








m.p. 148-149'C 


222* 


PhCHzO- 




m.p. 207-208T 
(decomp.) 


223 


HO- 


— V-NHCOOC(CH3)3 


m.p. 230-23 rC 


224* 


HO- 




m.p. 254-255'*C 
(decomp.) 


225** 


ay™" 




m.p. 194-197T 
(decomp.) 


226** 


CH20- 


-hQ-nh, 


m.p. 193-197T 
(decomp.) 


227** 






m.p, 203-206"C 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
Ph: phenyl group 



wo 98/38168 
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Tahlft2nfNo. \) 



"Py No 


A' 


Rl 


Physicochemical 

r^f*/^'r^l''ri'f AC 

propcmci 


228 


PhCHjO- 


_QknH2 


m.p. 161-163°C 
(decomp.) 


229 


HO- 


-^Q-NH2 


m.p. 170-172°C 
(decomp.) 


230(1) 


(CH3)3COOCCH20- 


— ^^^^NHCOOC(CH3)3 


m.p. 203-204°C 


230(2)* 


HOOCCH2O- 




m.p. 170-172°C 
(decomp.) 


231(1) 




— ^^^^NHCOOC(CH3)3 


m.p. 156-158°C 


231(2)* 




-<Q-NH2 


m.p. 168-170°C 
(decomp.) 


232(1) 


(CH3)2NCH2CH20- 


— ^^^^^NHCOOC(CH3)3 


m.p. 203-204°C 


232(2)** 


(CH3)2NCH2CH20- 




m.p. >220°C 


233(1) 


CH30(CH2)20(CH2)20- 


— ^^^^^NHCOOC(CH3)3 


m.p. 152-154°C 


233(2)* 


CH30(CH2)20(CH2)20- 


-hQ-nh2 


m.p. 138-145'C 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
Ph: phenyl group 



wo 98/38168 
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Table 20 (No. 2^ 



Ex. No. 


Ai 


R' 


Physicochemical 
properties 


234(1) 


CH3CH2O- 


— /^V-NHCOOC(CH3)3 

Y 'J 


m.p. 227-229°C 


234(2)* 


CH3CH2O- 




m.p. 197-200°C 
(decomp.) 


235(1) 


CH30(CH2)20- 


— ■^^^NHCOOC(CH3)3 


m.p. 245-247'C 


235(2) 


CH30(CH2)20- 




in. p. ioj-i /u \^ 
(decomp.) 


236(1) 


/==\ 
f^CH,0- 


— y-NHCOOC{CH3)3 


m.p. ^ 


236(2)** 






m.p. 191-196°C 
(decomp.) 


237(1) 




— ^^^^NHCOOC(CH3)3 


m.p. 131-132''C 


237(2)** 






m.p. 186-190'C 
(decomp.) 



monohydrochloride 
**: dihydrochloride 



wo 98/38168 
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Table 20 (No. 3) 



Ex. No. 




Rl 


Physicochemical 
properties 


238(1) 




— ^^^^NHCOOC(CH3)3 


m.p. 172-173''C 


238(2)** 


Cu 




m.p. 183-186°C 
(decomp.) 


239(1) 


HO(CH2)20- 


— i ^NHCOOC(CH3)3 


m.p. 139-140°C 


239(2)* 


HO(CH2)20- 




m.p. 174-176°C 


240(1) 


Ph(CH2)20- 


— C y-NHCOOC(CH3)3 


m.p. 224-225'"C 


240(2)* 


Ph(CH2)20- 


^QkNH2 


m.p. 146-149'C 
(decomp.) 


241(1) 


PhCOCHjO- 


— (^^^— NHCOOC(CH3)3 


m.p. 218-219'C 




PhCOCHiO- 




m.p. 175-177X 
(decomp.) 


242(1) 


Qhch,o. 


— ^^^^^^NHCOOC(CH3)3 


m.p. 149-15rc 


242(2)* 


N02 

Q^CH^O- 




m.p. 154-156'C 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
Ph: phenyl group 



wo 98/38168 
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Table 20 (No. 4) 



Ex. No. 


Al 


Rl 


Physicochemical 
properties 


243(1) 


Q-CH,a 


— d ^-NHCOOC(CH3)3 


m.p. 138-1 39T 


243(2)* 


<Q-CH,0. 




m.p. 225-227'C 
(decomp.) 


244(1) 




— ^1^— NHCOOC(CH3)3 


Powder 


244(2)* 






mn 166-167T 
(decomp.) 


245(1) 


H3COOCCH2O- 


/^NHCCJ0C(CH3)3 


m.p. 205-206T 


245(2)* 


H3COOCCH2O- 




mn 195-197°C 

111. L/t X y <J ^ — ^ 

(decomp.) 


246(1) 


CI— (^jKCHzO- 


— ^ ^NHCOOC(CH3)3 


m.p. 193-195T 


246(2)* 






m.p. 237-239''C 
(decomp.) 


247(1) 




— ^^^^NHCOOC(CH3)3 


m.p. 183-185T 


247(2)* 


OzN-QkCHjO- 




m.p. 235-237T 
(decomp.) 



*: monohydrochloride 



wo 98/38168 
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Tahle 20 (No. 5) 



Ex. No. 






Physicochemical 
properties 


248(1) 




— ^^NHCOOC(CH3)3 


m.p. 216-217"C 


248(2)* 


V>iJ-CH20. 




m.p. 151-153''C 
(decomp.) 


249(\) 


H3COOC 

Q-CH2O- 


— C^NHCOOC(CH3)3 


m.p. 190-19rc 


249(2)* 


H3COOC 

i>CH20- 


-Q-NH2 


m.p. 205-208T 
(decomp.) 


250(1) 




— ^^^NHCOOC(CH3)3 


m.p. 176-178T 


250(2)* 


A. 




m,p. 167-169T 
(decompO 


25H1) 


CH2O- 


— C^NHCOOC(CH3)3 


m.p. 230-232T 
(decomp.) 


251(2)* 


CH2O- 




m.p, 15d-1jo L 
(decomp.) 


252(1) 




— ^^NHCOOC(CH3)3 


m.p. 216-217T 


252(2)* 




-hQ-NH2 


m.p. 185-190T 
(decomp.) 



*: monohydrochloride 



wo 98/38168 
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Tahle 20 (No. 6) 



"Py No 






Physicochemical 
properties 


253(1) 


CHj^CHCHaO- 


— ^^~~y-NHCOOC(CH3)3 


m.p. 229-230°C 


253(2)* 


CH2=CHCH20- 




m.p. 197-200°C 
(decorap.) 


254(2)* 


HOOC-^^^CHjO- 


-Q-NH2 


m.p. >230''C 


254(3)* 


HjCOOC-^-CHjO- 




in.p. 192-195°C 
(decomp.) 


255(1) 




-^_J-NHCOOC(CH3)3 


m.p. 223-224°C 








m.p. 186-188°C 
(decomp.) 




CH3 


-^_^NHCOOC(CH3)3 


ILJ.U. AmJJ 


256(2)* 


1CH3 




m.p. 220-223'C 
(decomp.) 


257(1) 


PhCOO- 


— ^^NHCOOC(CH3)3 


m.p. 234-235°C 


257(2)* 


PhCOO- 




m.p. 175-176 C 
(decomp.) 


258(1) 




— ^-NHCOOC(CH3)3 




258(2)* 






in,p. 180-182°C 
(decomp.) 



* : monohy drochloride 
**: dihy drochloride 
Ph: phenyl group 



wo 98/38168 
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Table 20 (No. 7) 



Ex. No. 


Ai 




Physicochemical 
properties 


259(1) 


4^ CH2CH2O- 


— ^ y-^^fHCOOC(CH3)3 


m.p. 213-215"C 


259(2)** 


/=\ 

^CH2CH20- 


/ V 

-^J-NH. 


in.p. 1 /B-18Z u 

(decomp.) 


260(1) 




— <v y-NHC00C(CHi)3 


m.p. 143-145'C 


260(2)* 






m.p. 151-155°C 
(decomp.) 


261(1) 


CH2O. 

c6 


— ^^~^-H^HCOOC(CH3)3 


m.p. 145-146°C 


261(2)** 


CH20- 




m.p. 196-200°C 
(decomp.) 


262(1) 


CH3 


^^^^-HMHCOOC(CH3)3 


m.p. 142-144°C 


262(2)* 






m.p. 165-168°C 
(decomp.) 



*: monohydrochloride 
dihydrochloride 



W0 98/3»168 



PCT/JP98/00715 
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Table 20 (No. 8) 



Ex. No. 






Physicochemical 
nronerties 


263(1) 


I|I02 

Cl 


— NHCOOCCCHj )3 


in.p. 138-1 39°C 


263(2)* 


NO2 




m.p. 159-160°C 
(decomp.) 


264(1) 


S 

^^CH20- 


MHCOOC(CH3)3 


_ 


264(2)* 


Uc„,o. 


— U A-^^Ht 
— Yj^-NHj 


m.p. 160-164°C 
(decomp.) 


265(1) 


(HsOsCOOCHN^^ 

Qkch^o- 


— d ^-^flicooacHj)} 




265(2)** 






mo 218-219**C 
(decomp.) 


266(1) 




— ^ y-NHCOOC(CH3)3 




266(2)* 


\/^CH20- 




m.p. 161-162T 
(decomp.) 


267(1) 


(HaOaCOOc/ ^ — CHjO- 


— ^^~^-^HCQOC(CH3)3 


m.p. W^AWZ 


267(2)** 






m.p. 225-227''C 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
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Tah1e2Q(No. 9) 



Ex. No. 


A' 


Rl 


Physicochemical 
properties 


268(1) 


< N(CH2)20- 


— MHCOOC(CH3)3 


m.p. 209-210"C 


268(2)** 




/ \ MIT ■ 


m.p. 83-84*C 
(decomp.) 


269(1) 




^>-NHCOOC(CH3)3 


m.p. 2A5'2ATC 
(decomp.) 


269(2)** 


/ \ 




m.p. 216-218°C 
(decomp.) 


270(1) 


-OCON(C2H5)2 


^^-H>)IHC00C(CHj)3 


m.p. 237-240'C 
(decomp.) 


270(2)* 


-OCON(C2H5)2 




m.p. 186-188T 
(decomp.) 


271(1) 




— i /HNHCOOC(CH3)3 


m.p. >250°C 


271(2)* 




-hQ-nh2 


m.p. ng-iso'c 

(decomp.) 


272(2) 


CH2O- 


— ^~^^-^HCOOC(CH3)3 


m.p. 193-194*C 


272(3)* 


CH20- 


-hQ-NH2 


m.p. >230''C 



*: monohydrochloride 
dihydrochloride 



wo 98/38168 
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Table 20 (No. 10) 



Ex. No. 


A' 


Ri 


Physicochemical 
properties 


273(1) 


>-CH20- 


— ^-WHCOOC(CH3)3 


m.p. ISQ-ieOX 


273(2)* 






mn 178-1 SOT 
(decomp.) 


274(1) 


^JhcH:0- 


NHCOOC(CH3)3 


m.p. 141-142T 


274(2)* 






mn 177-179'C 

(decomp.) 


275(1) 


_/ 

Qh-CH:0- 


— d A-HfflCOOC(CH3)3 


m.p. 148-149T 


275(2)* 


_/ 
(Jkch.o. 




mo ISO-ISS'C 
(decomp.) 


276(1) 


-OCH2CONH2 


— d ^y-NHCOOC(CH3)3 


m.p. 227-228T 


276(2)* 


-OCH2CONH2 




m.p. 195-197T 
(decomp.) 


277(1) 


u 


— NHCOOC(CH3)3 




277(2)* 


H00G^^.-s^CH20- 

U 




m.p. 171-174"C 
(decomp.) 



: monohydrochloride 



wo 98/38168 
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H3C 




COOCH3 



OCH3 



Ex. No. 




Rl 


Physicochemical 
properties 


278* 


^CH,0- 




m.p. 221-223^ 
(decomp.) 


279* 




-0 


m.p. 108-1 lOT 
(decomp.) 



*: monohydrochloride 



wo 98/3M68 



PCT/JP98/00715 



H3CCr OCH3 
OCH3 

Table 22 (Nq.D 



Six. iSO. 


a2 




Physicochemical 
properties 


280 


PhCHiO- 


— ^^~"^NHCOOC(CH3)3 


m.p. 198-199°C 


281 


HO- 


— i ^NHCOOC(CH3)3 


m.p. 228-229°C 


282* 


PhCHjO- 




m.p. 174-177'"C 

fdecomn 


283* 


HO- 


^Q-NH. 


m.p. 175-180'C 
(decomp.) 


284(1) 


CH30(CH2)20(CH2)20- 


— ^^^NHCOOC(CH3)3 


in.p. 200-202°C 


284(2)* 


CH30(CH2)20(CH2)20- 


^Q-NH2 


m.p. 175-180''C 
(decomp.) 


285(1) 


CH3CH2O- 


— ^^^^NHCOOC(CH3)3 


m.p. 196-198°C 


285(2)* 


CH3CH2O- 




ni.p. 189-190°C 
(decomp.) 


286(1) 


CH30(CH2)20- 


— ^^^^NHCOOC(CH3)3 


m.p. 186-187°C 


286(2)* 


CH30(CH2)20- 


-<Q-NH2 


m.p. 205-2 lO'C 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
Ph: phenyl group 



wo 98/38168 
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Table 22 (No. 2) 



Ex. No. 


A 0 


D 1 


Physicochemical 
properties 


287(1) 


HO(CH2)20- 


— ^^^-NHCOOC(CH3)3 


m.p. 138-139°C 


287(2)* 


HO(CH2)20- 




m.p. 195-200°C 
(decomp.) 


288(1) 




— ^^^^NHCOOC(CH3)3 


m.p. 219-22rC 


288(2)** 


(TV 


-\J-m, 


(decomp.) 


289(1) 


^CHjO- 


— ^ V-NHCOOC(CH3)3 


m.p. 189-190°C 


289(2)** 






m.p. 208-210°C 
(decomp.) 


290(1) 


(J 


— ( \-NHCOOC(CH3)3 
\ .1 / 


m.p. ni-m°c 


290(2)** 


iJ 






m.p. 188-189°C 
(decomp.) 


291(1) 




— ^j^NHCOOC(CH3)3 


m.p. 221-223°C 


291(2)* 






m.p. 160-162T 
(decomp.) 


292(1) 


(J 


— ^^^^NHCOOC(CH3)3 


m.p. 202-203°C 


292(2)** 


(J 




m.p. 187-190°C 
(decomp.) 



monohydrochloride 
**: dihydrochloride 
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COOCH, 



Table 23 



Ex. No. 




RingB 


Physicochemical 
properties 


293 


-o 




m.p. 234-235°C 


294 


o 




m.p. 228-230°C 
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COOCH. 



Table 24 



Ex. No. 


Ring A 


RingB 


Ri 


Physicochemical 
properties 


295* 


XX 


A 

OCH3 




m.p. >220°C 


296 




A 

H3C0''Y^^'' 
OCH3 




m.p. 168-17rC 


297 


cc 


OCH3 




in.p. 176-178°C 


298 


(X 


OCH3 


-NHC0CF3 


m.p. 167-169°C 


299 




BrX^Br 
OCH3 




m.p. I89-19rc 



monohydrochloride 
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I 

■>***S*^C00CH3 



HjCor y 0CH3 
0CH3 

Table 25 



Ex. No. 


Ring A 




Physicochemical 
properties 


300** 






m.p. 184-186 


301* 


^H3CoW. 




m.p. 165-168'C 
(decomp.) 


302* 


OCH3 




m.p. 138-14rc 
(decomp.) 


303* 


OCH3 

H3C0 


-Q-NH2 


m.p. 228-23 rc 
(decomp.) 


304* 






m.p. 214-217°C 
(decomp.) 


305* 






m.p. 136-138T 
(decomp.) 


306* 






m.p. 144-146T 
(decomp.) 


307* 


OCH3 




m.p, 146-148"C 
(decomp.) 


308* 




-Q-NH2 


m.p. 141-144'C 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
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COOCH3 



0CH3 



Table 26 



Ex. No. 


At 


R' 


Physicochemical 
properties 


309** 


H 


-Q-NH2 


m.p. 242-243*C 
(decomp.) 


310* 


/=\ P 




m.p. 190-195T 
(decomp.) 


311(1) 


^CHiO- 


— ^-^HCOOC(CH3)3 


m.p. 150-15rc 


311(2)** 






mo 232-233^ 
(decomp.) 


312(1) 




— {^\-NHCOOC(CH3)3 


m.p. 144-145°C 


312(2)** 






m.p. 208-209°C 
(decomp.) 


313(1) 




— ^-NHCOOC(CH3)3 


m.p. 136-138°C 


313(2)** 


,N^CH20- 

u 


-0-NH2 


m.p. 207-208°C 
(decomp.) 


314* 






m.p. U^-IM'C 
(decomp.) 


315* 


OzNsx^CHzO- 


-Q-NH2 


m.p. 232-235°C 
(decomp.) 


316* 




-Q-NH2 


m.p. ISl-lgS'C 
(decomp.) 
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H3C 




COOCH, 



Hjccr ^ "0CH3 

Br 



Table 27 



Ex. No. 


A' 


Ri 


Physicochemical 
properties 






— NHCOOC(CH3)3 


mo 168-169''C 


318* 


/ \ PIT n 


— <^^^1NM2 


m.p. 194-196°C 
(decomp.) 


319(1) 
(2)* 


HO- 


-Q-NH2 


(1) m.p. 17M72°C 

(2) m.p. 238-242''C 

(decomp.) 


320** 


^CH.O. 


-Q-NH, 


m.p. 213-214°C 
(decomp.) 


321** 




-Q-NH2 


m.p. 196-199°C 
(decomp.). 


322** 




-Q-m^ 


m.p. n6-m°c 
(decomp.) 


323** 






m.p. 240-243''C 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
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Table 28 



Ex. No. 




Physicochemical properties 


324 


Q-CH.O- 


m.p. 173-174°C 


325 


HO- 


m.p. >250"'C 


326* 




m.p. 193-196''C 
(decomp.) 


327* 


^CH.O- 


m.p. 135-138°C 
(decomp.) 


328* 




m.p. 138-139''C 
(decomp.) 



*: monohydrochloride 
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O 



H3CO COOCH3 



E^CO^ OCH3 
OCH3 



Table 29 



Ex. No. 


A' 


Ri 


Physicochemical 
properties 


329 


H3CJCH2O- 




m.p. 175-178T 
(decomp.) 


330(1) 


[>^CH20- 


— ^^NHCOOC(CH3)3 


m.p. 237-240T 
(decomp.) 


330(2)* 


[>— CH2O- 


-Q^NH2 


m.p. 210-212T 
(decomp,) 


331** 


HOHzO^lHs^CHzO- 




m.p. 193-195°C 
(decomp.) 


332*** 


0-CHaO- 
H2N 


-Q-NH2 


m.p. 210-212^ 
(decomp.) 


333** 




-0-NH2 


m.p. 210-215T 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
trihydrochloride. 
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Hjccr y 0CH3 
0CH3 

Table 30 



Ex. No. 


A' 




Physicochernical 
properties 


334 


H 


0 


in.p. 203-205''C 


335 


Q-CH2O- 


— ^^NHCOOC(CH3)3 


m.p. 232-234°C 
(decomp.) 


336 


Q-CH2O- 




m.p. 241-243'C 


337* 


HO- 




m.p. 222-224°C 
(decomp.) 



*: monohydrochloride 
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H3C 



Ex. No. 






Physicochemical 
properties 


338 




— ^^NHCOOC(CH3)3 


m.p. 143-I45°C 


339* 


Q-CH,0- 




m.p. 168-17rC 
(decomp.) 


340 (1) 
(2)* 


HO- 


-Q-NH2 


(l)m.p. >250°C 
(2)in.p. 247-249''C 
(decomp.) 



*: monohydrochloride 
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Table 32 



Ex. No. 


Ai 


Physicochemical properties 


341 


<^CH,0- • 


m.p. 148-149°C 


342 


HO- 


m.p. 236-238°C 


343* 




m.p. 209-212''C 
(decomp.) 


344* 


CH2O- 


m.p. 171-172"C 
(decomp.) 


345* 




m.p. 228-230''C 
(decomp.) 


346* 




m.p. 151-153'C 
(decomp.) 


347* 




m.p. 126-128°C 
(decomp.) 



: monohydrochloride 
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Ex. No. 


A' 


Physicochemical properties 


348* 




m.p. 142-147°C 
(decomp.) 




Ex. No. 


A' 


Physicochemical properties 


349** 


N(CH3)2 

Q , 

CH20- 


m.p. 170-173°C 
(decomp.) 


350** 


0-CH2O- 


m.p. 188-192°C 
(decomp.) 


351* 


H3CQ 

Q-CH2O- 
HjCCJ 


m.p. 208-213''C 
(decomp.) 


352* 


pCH3 
O-CH2O- 
H3CC) 


m.p. 121-123°C 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
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Table 35 



Ex. No. 


A' 


Physicochemical properties 


353* 


<Q-CH.O 


m.p. 203-205°C 
(decomp.) 


354 


HO- 


m.p. >250°C 


355** 




m.p. 2I0-2I3°C 
(decomp.) 


356** 




m.p. 213-216'C 
(decomp.) 


357** 




m.p. 222-225'"C 
(decomp.) 


358** 




m.p. 210-215'C 
(decomp.) 



*: monohydrochloride 
=*: dihydrochloride 
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Table 36 



Ex. No. 


A' 


Physicochemical properties 


359** 




m.p. 194-197'C 
(decomp.) 


360** 




m.p. 204-206°C 

(deconip.) 


361** 




m.p. 205-208'C 
(decomp.) 


362** 




m.p. 235-239''C 
(decomp.) 


363* 


HjCQ 
HjCX) 


m.p. 235-238''C 
(decomp.) 


364** 


NH, 

0 

CH2O- 


m.p. 208-210°C 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
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Table 37 



Ex. No. 




Physicochemical properties 


365* 


H300 

O-CH,0- 

H3C0 


m.p. 184-187''C 
(decomp.) 


366* 


0CH3 

H3CO 


m.p. 178-182"C 
(decomp.) 


367* 


NCCH2O- 


m.p. 172.175T 
(decomp.) 


368** 


CH2O. 


m.p. 215-218^ 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
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COOCH3 



OCH, 



OCH3 
Table 38 



Ex. No. 






Physicochemical 
properties 


369 


HO- 




m.p. 149-15rC 


370 


HO- 


— ■^^^NHFmoc 


m.p. >250°C 


371*** 


P-CH,0- 
H2N 




m.p. 190-200°C 
(decomp.) 


372** 


HOH2C 

f'VcHjO- 




m.p. 185-190*C 
(decomp.) 


373(1) 


HsCOOC-H^^^CHjO- 


— <^^^NHCOOC{CH3)3 


m.p. 148-150°C 


373(2)* 


HsCOOC-^^^CHaO- 


-O-NH2 


m.p. 221-224°C 
(decomp.) 


374 


H3COOC 

Q-CH2O- 


— <^^^NHCOOC(CH3)3 


m.p. 206-209°C 


375(1) 


HaCOOC-^^^CHaO- 


— ^^^NHCOOC(CH3)3 


m.p. 216-218°C 
(decomp.) 


375(2)* 


HOOC-^^^CHjO- 


-hQ-NH2 


m.p. 237-240°C 
(decomp.) 



*: monohydrochloride **: dihydrochloride 

***: trihydrdchroride Fmoc: Q-fluorenylmethyloxycarbonyl group 
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13'-'-' T OCH3 
OCH3 

Table 39 



Ex. No. 






Physicochemical 
properties 


376(1) 


HOOC 

Q^CH,0- 


--(J)-NHCGOC(CH3)3 


m.p. ISO-ISST 


376(2)* 


HOOC 

Q^CH^O- 


-hQ-nh, 


m.p. io4-lDj c 
(decomp.) 


377** 


H3C^^~^OC-^^^CH20— 


A"" 'A 


m.p. L\L-L\j u 

(decomp.) 


378** 


/ — \ 

H3C^^N0a 

^ VCH20— 




m.p. 215-218'^C 
(decomp.) 


379** 


H3CHN 

Q-CH20- 




m.p. 215-218'C 
(decomp.) 


380* 


CH20H 

Q-CH20- 


-Q-NHa 


m.p. >230"C 


381* 


HOH2C 

Q-CH20- 




m.p. 126-130^ 
(decomp.) 


382* 


HOH2C~^-CH20- 




m.p. 133-138T 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
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R' 

COOCH3 

OCH3 
OCH3 

Tabl e 4Q 



Ex. No. 






Physicochemical 
properties 


383 




— ^^^NHCOCHa 


ni.p. 194-198''C 


384(1) 




— ^^^NHCOOC(CH3)3 


m.p. 190-195°C 
(decomp.) 


384(2) 


Q-CH20- 




m.p. 190-195°C 
(decomp.) 


385* 


Q-CH2O- 




m.p. 226-228°C 
(decomp.) 


386 


H 




m.p. 232-234°C 



*: monohydrochloride 
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- 

0CH3 

(R=H in Examples 384-393, and R=S02CH3 in Example 394) 
Table 41 



Ex. No. 




Substituted 
position of 


Physicochemical 
properties 


387 


HO- 


8 


m.p. 233-235°C 


388** 




8 


m.p. 201-204°C 
(decomp.) 


389** 




8 


m.p. 222-224°C 
(decomp.) 


390** 




8 


m.p. 239-244'C 
(decomp.) 


391** 




8 


m.p. 220-224°C 
(decomp.) 


392* 




8 


m.p. 224-228''C 
(decomp.) 


393** 




7 


m.p. 211-215°C . 
(decomp.) 


394 


HaNHaC-^^^— CH2O— 


7 


m.p. 135-137°C 



*: monohydrochloride 
**: dihydrochloride 
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Table 42 



Ex. No. 


Ai 


Physicochemical properties 


395** 


H 


m,p. 248-252T (decomp.) 


396* 


CHjO 

Qkch,o- 

CH3O 


m.p. 234-238-0 (decomp.) 


397** 


HOH2C 

Q-CH2O- 


m.p. 226-230T (decomp.) 


398** 


N 


m,p. 201-205T (decomp.) 



*: monohydrochloride 
dihydrochloride 
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COOCH, 



HjCOr ^ "OCH3 
X 

(X=Br in Example 399, and X=CH3 in Examples 400-407) 
Table 43 



Ex. No. 




Rl 


Physicochemical 
properties 


399* 


^CH.O- 




m.p. 185-188T 
(decomp.) 


400 


Q-CH2O- 


— ^^^NHCOOC(CH3)3 


m.p. 164-165''C 


401* 


Q-CH2O- 




m.p. 205-208*'C 
(decomp.) 


402 


HO- 


— ^^NHCOOC(CH3)3 


m.p. >250T 


403* 


HO- 




m.p. 235-240'C 
(decomp.) 


404** 


I^-CHzO- 


— ^^^NH2 


m.p. 210-213T 
(decomp.) 


405** 






m,p. 212-217'^C 
(decomp.) 


406** 






m.p. 206-209T 
(decomp.) 


407** 


CO-™'" 




m.p. 198-20rc 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
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COOCH, 



OCH, 



Ex. No. 


A' 




Physicochemical 
properties 


408 


Q-CH2O- 


— ^^jy-NHCOOC(CH3)3 


m.p. 132-134''C 


409* 


O-CH,0- 




m.p, 188-19rC 
(decomp.) 


410 


HO- 


— ^^^NHCOOC(CH3)3 


m.p. 234-235°C 


411* 


HO- 




m.p. 245-249°C 
(decomp.) 


412** 


1S(^-CH20- 




m.p. 229-234°C 
(decomp.) 


413** 


^^CHiO- 




m.p. 200-205''C 
(decomp.) 


414** 


^^CH20- 


-hQ-NH2 


m.p. 203-206°C 
(decomp.) 



*: monohydrochloride 
**: dihydrochloride 
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Tal ?le45 



Ex. No. 


Al 


Physicochemical properties 


415** 




m.p. 205-209^ (decomp.) 


416** 


CH20- 


m.p. 194-198T (decomp.) 


4^*7*** 


H2N 

0HCH,O- 
H2N 


m.p. 190-200'*C (decomp.) 


418** 


HOH2C 

Q-CH2O- 


m.p. 185-189''C (decomp.) 


419** 


H3CH>4 


m.p. 198-202''C (decomp.) 


420* 


^CHsOH 


m.p. 237-243''C (decomp.) 


421** 


N.^CH20- 

CT 

N 


m.p. 168-17rC (decomp.) 



*: monohydrochloride 
**: dihydrochloride 
***: trihydrcchloride 
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Table 46 



Ex. No. 


Ai 


Physicochemical properties 


422 (1) 




m.p. 230-23 rC 


422 (2) 




monosulfate 
m.p. 232-236'C (decomp.) 


423 




dimethanesulfonate 
m.p. >250°C 


424 




monosulfate 
m.p. 221-223°C (decomp.) 


425 


^-CHzO- 


dimethanesulfonate 
m.p. 190-193°C 
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Table 47 



Ex. No. 


R2 


Physicochemical properties 


426 


-COOH 


in.p. >220'C 


427 


-COOCH3 


m.p. 204-206°C 




Table 48 



Ex. No. 


Ring B 


Physicochemical properties 


428 (3)** 


0CH3 


m.p. 196-199°C (decomp.) 


429 


OH 


m.p. 202-205°C 



**: dihydrochloride 
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Example 1 

7-Ben2yioxy-6-methoxy-4-(3,4,5-trimethoxyphenyl)isocoumarin-3- 
carboxylic acid (5.0 g) and 4-aniinomorpholine (6.2 g) are dissolved in 1,3- 
dimethyl-2-imidazolidinone (20 ml), and the mixture is heated at lOO'C with 

5 stirring overnight. To the reaction mixture are added chloroform and water. 
The chloroform layer is separated, washed, dried, and concentrated under 
reduced pressure to give 7-benzyloxy-3-carboxy-6-methoxy-2-morpholino-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoHnone. The product thus obtained is 
dissolved in dimethylformamide (15 ml), and thereto are added potassium 

10 carbonate (2. 1 g) and methyl iodide (1 .27 ml). The mixture is stirred at room 

temperature for 30 minutes, and thereto are added ethyl acetate and water. The 
ethyl acetate layer is separated, washed, dried, and concentrated under reduced 
pressure. The residue is crystallized from diethyl ether to give 7-benzyloxy-6- 
methoxy-3-methoxycarbonyl-2-morpholino-4-(3,4,5-trimethoxyphenyl)-l(2H)- 

15 isoquinolinone (3.4 g) as listed in Table L 
Example 2 

To the compound obtained in Example 1 (2.8 g) are added methanol (100 
ml), dimethylformamide (100 ml) and palladium-carbon (100 mg), and the mixture 
is stirred under hydrogen atmosphere (1 atm) at room temperature for 1.5 hour. 
20 The catalyst is removed by filtration, and the filtrate is concentrated. The 

precipitated crystals are collected by filtration, and washed with diethyl ether to 
give 7-hydroxy-6-methoxy-3-methoxycarbonyl-2-morpholino-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (2.26 g) as listed in Table 1. 
Example 3 

25 To a solution of the compound obtained in Example 2 (300 mg) in 
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dimethylformamide (3 ml) are added 2-picolyl chloride hydrochloride (118 mg) 
and potassium carbonate (182 mg), and the mixture is stirred at SOT overnight. 
To the mixture are added ethyl acetate and water. The ethyl acetate layer is 
separated, washed, dried, and concentrated under reduced pressure. The residue 

5 (chemical name; 6-methoxy-3-methoxycarbonyI-2-morpholino-7-(2-pyridyl- 
methyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoiinone) is dissolved in 
ethyl acetate, and thereto is added a 4M solution of hydrogen chloride in ethyl 
acetate (150 ^il). The mixture is stirred at room temperature for 30 minutes. The 
precipitated crystals are collected by filtration, and washed with ethyl acetate to 

1 0 give 6-methoxy-3-methoxy carbonyl-2-morpholino-7-(2-pyridylmethyloxy)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (279 mg) as listed 
in Table 1. 
Example 4 

To 7-benzyloxy-3-hydroxy-6-methoxy-4-(3,4,5-trimethoxyphenyl)-3,4- 
15 dihydroisocoumarin-3-carboxylic acid (the compound obtained in Reference 
Example 71) (12.8 g) are added l,3-dimethyl-2-imidazolidinone (60 ml), N- 
methylmorpholine (4.15 ml) and N-tert-butoxycarbonyl-p-phenylenediamine 
(6.78 g), and the mixture is heated at SO'C widi stirring overnight. The reaction 
mixture is cooled to room temperature, and thereto are added a saturated 
20 aqueous citric acid solution and ethyl acetate. The ethyl acetate layer is 

separated, washed, dried, and concentrated under reduced pressure to give 7- 
benzyloxy-2-[4-(tert-butoxycarbonylamino)phenyl]-3-carboxy-6-methoxy-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoqunolinone. The product is dissolved in 
dimethylformamide (60 ml), and thereto are added potassium carbonate (4.14 g) 
25 and methyl iodide (1.87 ml) under ice-cooling, and the mixture is stirred at room 
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temperature overnight. To the mixture are added water and ethyl acetate. The 
ethyl acetate layer is separated, washed, dried, and concentrated under reduced 
. pressure. The residue is crystallized from diethyl ether to give 7-benzyloxy-2- 
[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxycarbonyl-4-(3,4,5- 
5 trimethoxyphenyl)-l(2H)-isoquinolinone (14.2 g) as listed in Table 2. 
Example 5 

To a solution of the compound obtained in Example 4 (17.0 g) in a 
mixture of tetrahydrofuran (150 ml) and methanol (100 ml) is added palladium- 
carbon (1.0 g) under nitrogen atmosphere, and the mixture is subjected to 

10 catalytic reduction (3 atms) for one hour. The palladium-carbon is removed by 
filtration, and the filtrate is concentrated under reduced pressure. The residue is 
crystallized from diethyl ether to give 2-[4-(tert-butoxycarbonylamino)phenyl]- 
7-hydroxy-6-methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (13.3 g) as listed in Table 2. 

15 Example 6 

(1) The compound obtained in Example 5 (200 mg) is dissolved in dimethyl- 
formamide (20 ml), and thereto are added potassium carbonate (92 mg), and 2- 
picolyl chloride hydrochloride (55 mg). The mixture is stirred at 60'*C overnight, 
and thereto are added water and ethyl acetate. The ethyl acetate layer is 

20 separated, washed, dried, and concentrated under reduced pressure. The residue 
is purified by silica gel column chromatography (solvent; hexane:ethyl acetate = 
1:2) to give 2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(2-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (207 mg). 

25 (2) The compound thus obtained is dissolved in chloroform (5 ml), and 
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thereto is added a 4M solution of hydrogen chloride in ethyl acetate (8 ml), and 
the mixture is stirred at room temperature for 5 minutes. To the resulting 
suspension is added methanol (1 ml), and the mixture is stirred overnight. To the 
mixture is added diethyl ether, and the precipitated crystals are collected by 
5 filtration to give 2-(4-aminophenyI)-6-methoxy-3-methoxycarbonyl-7-(2- 

pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydro- 
chloride (180 mg) as listed in Table 2. 
U^rny]^ 1 

(1) The compound obtained in Example 5 (250 mg), 3-hydroxymethyl- 
10 quinoline (98 mg) and triphenylphosphine (215 mg) are dissolved in THF (10 

ml), and thereto is added diethyl azodicarboxylate (97.3 |iil). The mixture is 
stirred at room temperature for 10 minutes, and concentrated under reduced 
pressure. The residue is purified by silica gel column chromatography (solvent; 
hexane:ethyl acetate = 1:2) to give 2-[4-(tert-butoxycarbonylamino)phenyl]-6- 
15 methoxy-3-methoxycarbonyl-7-(3-quinolylmethyloxy)-4-(3,4,5-trimethoxy- 
pheny 1)- 1 (2H)-isoquinolinone. 

(2) The compound thus obtained is dissolved in chloroform (3 ml), and 
thereto is added a 4M solution of hydrogen chloride in ethyl acetate (5 ml), and 
the mixture is stirred at room temperature for 5 minutes. To the resulting 

20 suspension is added methanol (1 ml), and the mixture is stirred overnight. To the 
reaction mixture is added diethyl ether, and the precipitated crystals are 
collected by filtration to give 2-(4-aminophenyl)-6-methoxy-3-methoxy- 
carbonyl-7-(3-quinolylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone dihydrochloride (140 mg) as hsted in Table 2. 

25 Example 8 
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(1) The compound obtained in Example 5 (10.0 g) is dissolved in chloroform 
(20 ml), and thereto are added a 4M solution of hydrogen chloride in ethyl 
acetate (60 ml). The mixture is stirred at room temperature overnight. The 
resulting suspension is neutralized with 2M aqueous sodium hydroxide solution 

5 (120 ml) under ice-cooling, and the mixture is extracted with ethyl acetate. The 
ethyl acetate layer is separated, washed, dried, and concentrated under reduced 
pressure. The residue is dissolved in a small amount of ethyl acetate, and 
crystallized from diethyl ether to give 2-(4-aminophenyl)-7-hydroxy-6- 
methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 

10 (5.47 g). 

(2) The compound thus obtained (5.47 g) is dissolved in a mixture of 
acetonitrile (50 ml) and l,3-dimethyl-2-imidazolidinone (5 ml), and thereto is 
added 9-fluorenylmethyl chloroformate (2.8 g). The mixture is stirred at room 
temperature for 10 minutes. To the reaction mixture are added water and ethyl 

15 acetate. The ethyl acetate layer is washed, dried, and concentrated under 

reduced pressure. The residue is purified by silica gel column chromatography 
(solvent; hexane:ethyl acetate = 1:2) to give 2-[4-(9-fluorenylmethyloxy- 
carbonylamino)phenyl]-7-hydroxy-6-methoxy-3-methoxycarbonyl"4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (3.38 g) as listed in Table 2. 

20 Example 9 

(1) The compound obtained in Example 8-(2) (418 mg), 2-hydroxymethyl- 
thiophene (97,6 |il), and triphenylphosphine (270 mg) are dissolved in 
tetrahydrofuran (10 ml), and thereto is added diethyl azodicarboxylate (162 
The mixture is stirred at room temperature for 10 minutes, and after the reaction 
25 is complete, the mixture is concentrated under reduced pressure. The residue is 
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purified by silica gel column chromatography (solvent; hexane:ethyl acetate = 
1:1) to give 2-[4-(9-fluorenylmethyloxycarbonylamino)phenyl]-6-methoxy-3- 
methoxycarbonyl-7-(2-thienylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone. 

5 (2) The compound thus obtained is dissolved in dimethylformamide (10 ml), 
and thereto is added piperidine (50 p.1), and the mixture is stirred at room 
temperature overnight. To the mixture are added water and ethyl acetate. The 
ethyl acetate layer is separated, washed, dried, and concentrated under reduced 
pressure. The residue is purified by silica gel column chromatography (solvent; 
10 hexane:ethyl acetate = 1:4) to give 2-(4-aminophenyl)-6-methoxy-3-methoxy- 
carbonyl-7-(2-thienylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolin- 
one (187 mg), m.p. 205-206T. 

(3) The compound thus obtained (155 mg) is dissolved in chloroform (5 ml), 
and thereto is added a 4M solution of hydrogen chloride in ethyl acetate (66 |il), 

15 and the mixture is stirred at room temperature for 30 minutes. To the mixture is 
diethyl ether, and the precipitated crystals are collected by filtration to give 2- 
(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-thienylmethyloxy)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (76 mg) as listed 
in Table 2. 

20 Example 10 

(1) 6,7-Dimethoxy-4-(3,4,5-trimedioxyphenyl)isocoumarin-3-carboxylic acid 
(= the compound obtained in Reference Example 50) (2.0 g) and aniline (2.61 
g) are dissolved in l-methyl-2-pyrrolidinone (5 ml), and the mixture is heated 
with stirring at 120'C overnight. To the reaction mixture are added ethyl 
25 acetate and water. The ethyl acetate layer is separated, washed, dried, and 
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concentrated under reduced pressure to give 3-carboxy-2-phenyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (1.98 g). 

(2) The compound thus obtained (1 .97 g) is dissolved in dimethylformamide 
(20 ml), and thereto are added potassium carbonate (1.16 g) and methyl iodide 
5 (1.59 g), The mixture is stirred at room temperature overnight, and thereto are 
added chloroform and water. The chloroform layer is separated, washed, dried, 
concentrated under reduced pressure, and the residue is crystallized from ethyl 
acetate to give 3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (1.69 g) as listed in Table 3. 
10 Examples 11-13. lla-13a 

The corresponding starting compounds are treated in the same manner as 
in Example 10-(2) to give the following compounds as listed in Table 3. 

3-ethoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 11); 
15 3-benzyloxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 12); 

3-n-butoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 13); 

3-ethoxycarbonyl-4-(4-ethoxy-3,5-dimethoxyphenyl)-2-phenyl-l(2H)- 
20 isoquinolinone (Example 11a); 

3-benzyloxycarbonyl-4-(4-benzyloxy-3,5-dimethoxyphenyl)-2-phenyl- 
l(2H)-isoquinolinone (Example 12a); 

3-n-butoxycarbonyl-4-(4-n-butoxy-3,5-dimethoxyphenyl)-2-phenyl- 
l(2H)-isoquinolinone (Example 13a); 
25 Examples 14-15 
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4-(3,4,5-Trimethoxyphenyl)isocoumarin-3-carboxylic acid (the 
compound obtained in Reference Example 51) and the corresponding starting 
compounds are treated in the same manner as in Example 1 to give the following 
compounds as listed in Table 4. 
5 2-(2-chIorophenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
1 (2H)-isoquinolinone (Example 14); 

3-methoxycarbonyl-2-(2-naphthyl)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 15); 
Examples 16-18 

10 The compound obtained in Reference Example 51 and the corresponding 

starting compounds are treated in the same manner as in Example 4 to give the 
following compounds as listed in Table 4. 

2- (4-n-butylphenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
1 (2:H)-isoquinolinone (Example 16); 

15 2-[3,5-bis(methoxycarbonyl)phenyI]-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (Example 17); 

3- methoxycarbonyl-2-(3-nitrophenyl)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 18); 

Example 19 

20 The compound obtained in Reference Example 51 and the corresponding 

starting compounds are treated in the same manner as in Example 1 to give 2- 
dimethylamino-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone as listed in Table 4. 
Example 20 

25 The compound obtained in Reference Example 51 and the corresponding 
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starting compounds are treated in the same manner as in Example 4 to give 3- 
methoxycarbonyl-2-(4-methoxycarbonylphenyl)-4-(3,4,5-trimetlioxyphenyl)- 
l(2H)-isoquinolinone as listed in Table 4. 
Examplp 21 

5 (1) To the compound obtained in Example 20 (1.51 g) are added methanol 
(150 ml) and IM aqueous sodium hydroxide solution (3 ml), and the mixture is 
stirred at 60T overnight. To the reaction solution is further added IM aqueous 
sodium hydroxide solution (1.5 ml) which is divided to two portions, and the 
mixture is refluxed for 12 hours. The reaction mixture is allowed to stand for 

10 cooling, and thereto are added water and ethyl acetate. The aqueous layer is 
separated, and acidified with hydrochloric acid, and further extracted widi ethyl 
acetate. The ethyl acetate layers are combined, washed, dried, and concentrated 
under reduced pressure. The residue is crystallized from diethyl ether to give 2- 
(4-carboxyphenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 

15 isoquinolinone (245 mg) as listed in Table 4. 

(2) The compound dius obtained (245 mg) is dissolved with heating in IM 
aqueous sodium hydroxide solution (0.50 ml). Water is removed by under 
reduced pressure from the mixture, and thereto is added diethyl ether. The 
precipitated crystals are collected by filtration to give 2-(4-carboxyphenyl)-3- 

20 methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone sodium salt 
(245 mg) as listed in Table 4. 
Example 22 

A solution of the compound obtained in Exaniple 21 (200 mg), 1- 
hydroxybenzotriazole (69 mg) and l-(3-dimethylaminopropyl)-3-ethyl- 
25 carbodiimide hydrochloride (86 mg) in methylene chloride (10 ml) is stirred at 
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room temperature for 30 minutes. To the mixture is added a solution of 
morpholine (71 mg) in methylene chloride (2 ml), and the mixture is stirred at 
room temperature overnight. After the reaction is complete, to the mixture are 
added water and ethyl acetate. The ethyl acetate layer is separated, washed, 
5 dried, and concentrated under reduced pressure. The residue is crystallized from 
diethyl ether to give 3-methoxycarbonyl-2-[4-(morpholinocarbonyl)phenyl]-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (210 mg) as listed in Table 4. 
Example 23 

The compound obtained in Example 21 and tert-butyl carbazate are 
10 treated in the same manner as in Example 22 to give 2-[4-(tert-butoxycarbonyl- 
hydrazinocarbonyl)phenyl]-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
1 (2H)-isoquinolinone as listed in Table 4. 
Example 24 

The compound obtained in Example 23 is dissolved in dioxane (2 ml), 
15 and thereto is added a 4M solution of hydrogen chloride in dioxane (5 ml), and 
the mixture is stirred at room temperature. To the reaction mixture is further 
added a 4M solution of hydrogen chloride in dioxane (5 ml), and the mixture is 
stirred for three hours. The reaction mixture is concentrated under reduced 
pressure, and the residue is purified by silica gel column chromatography 
20 (solvent; chloroform:methanol = 30:1) to give 3-methoxycarbonyl-2-[4- 

(hydrazinocarbonyl)phenyI]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
hydrochloride as listed in Table 4. 
Examples 25-26 

A solution of 3-hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydro- 
25 isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
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75) (1.87 g), 1 ,4-diaminocyclohexane (1.14 g) and N-methylmorpholine (0,55 ml) 
in l,3-dimethyl-2-imidazolidinone (10 ml) is heated with stirring at lOO'C for 30 
minutes. The reaction mixture is cooled, and acidified with hydrochloric acid, 
and thereto is added ethyl acetate (20 ml). The pH value of the aqueous layer is 
5 adjusted to pH 9 with potassium carbonate, and thereto are added methanol (30 
ml), tetrahydrofuran (100 ml) and di-tert-butyl dicarbonate (5.44 g), and the 
mixture is stirred at room temperature for 6 hours. The reaction mixture is 
acidified with 10 % aqueous citric acid solution, and extracted with ethyl 
acetate. The extract is washed, dried, and concentrated under reduced pressure. 

10 To the residue are added methanol (50 ml), ethyl acetate (100 ml) and a 2M 
solution of trimethylsilyldiazomethane in hexane (2.5 ml), and the mixture is 
stirred at room temperature for one hour. The reaction mixture is concentrated 
under reduced pressure, and the residue is purified by silica gel column 
chromatography (solvent; chlorofonti:ethyl acetate = 10:1) to give the following 

15 compounds as listed in Table 4. 

2-[cis-4-(tert-butoxycarbonylamino)cyclohexyl]-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 25); 

2-[trans-4-(tert-butoxycarbonylamino)cyclohexyl]-3-methoxycarbonyl- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 26); 

20 Examples 27-28 

The compounds obtained in Examples 25-26 are treated in the same 
manner as in Example 24 to give the following compounds as listed in Table 4. 

2-(cis-4-aminocyclohexyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone hydrochloride (Example 27); 

25 2-(trans-4-aminocyclohexyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
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phenyl)- l(2H)-isoquinolinone hydrochloride (Example 28); 
Example 29 

3-Hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydroisocoumarin-3- 
carboxylic acid (the compound obtained in Reference Example 75) and the 
5 corresponding starting compounds are treated in the same manner as in Example 
25 to give 2-[3-(N-tert-butoxycarbonyl)pyrrolidinyl]-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 4. 
Example 30 

The compound obtained in Example 29 is treated in the same manner as 
10 in Example 24 to give 3-methoxycarbonyl-2-(3-pyrrolidinyl)-4-(3,4,5- 

trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as listed in Table 4. 
Example 31 

To 3-hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydroisocoumarin-3- 
carboxylic acid (the compound obtained in Reference Example 75) (500 mg) 

15 are added l,3-dimethyl-2-imidazolidinone (5 ml) and 4-aminobenzenesulfon- 
amide (920 mg), and the mixture is heated with stirring at 90'C with stirring for 
three hours, and then further heated with stirring at 120''C overnight. The 
reaction mixture is allowed to stand for cooling, and thereto are added 5 % 
aqueous potassium carbonate solution (20 ml) and ethyl acetate (10 ml). The 

20 aqueous layer is separated, acidified with 10 % aqueous citric acid solution, and 
extracted with ethyl acetate. The ethyl acetate layers are combined, washed, 
dried, and concentrated under reduced pressure to give 2-(4-sulfamoylphenyl)- 
3-carboxy-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone, which is dissolved 
in a mixture of methanol (5 ml) and ethyl acetate (20 ml). To the mixture is 

25 added a 2M solution of trimethylsilyldiazomethane in hexane (0.67 ml), and the 
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mixture is stirred at room temperature for 30 minutes, The mixture is 
concentrated under reduced pressure, and the residue is purified by silica gel 
column chromatography (solvent; chloroform: acetone = 9:1) to give 2-(4- 
sulfamoyIphenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
5 isoquinolinone (88 mg) as listed in Table 4. 
Example 32 

The compound obtained in Reference Example 75 and the 
corresponding starting compounds are treated in the same manner in Example 4 
or 31 to give 3-methoxycarbonyl-2-[4-(N-tert-butoxycarbonyl)piperidyl]-4- 
10 (3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 4. 
Example 33 

(1) The compound obtained in Example 32 is treated in the same manner as 
in Example 24 to give 3-methoxycarbonyl-2-(4-piperidyl)-4-(3,4,5-trimethoxy- 
phenyl)- 1 (2H)-isoquinolinone hydrochloride. 

15 (2) To the compound thus obtained (1.10 g) are added 10 % aqueous 
potassium carbonate solution and ethyl acetate. The ethyl acetate layer is 
separated, washed with water, dried, and concentrated under reduced pressure 
to give 3-methoxycarbonyl-2-(4-piperidyl)-4-(3,4,5-trimethoxyphenyl)-l (2H)- 
isoquinolinone as listed in Table 4. 

20 Example 34 

The compound obtained in Reference Example 75 and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 2-[3-amino-5-(methoxycarbonyl)phenyl]-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 4. 

25 Example 35 
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The compound obtained in Example 34 is treated in the same manner as 
in Example 21 to give 2-(3-amino-5-carboxyphenyl)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 4. 
Examples 36-38 

5 The compound obtained in Reference Example 51 and the corresponding 

starting compounds are treated in the same manner as in Example 1 to give the 
following compounds as listed in Table 4. 

2- (2-indanyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 36); 

10 2-(5-indanyl)-3-methoxycarbonyl-4-(3,4.5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 37); 

3- methoxycarbonyI-2-[(N-methyl-4-piperidyl)methyl]-4-(3,4,5- 
trimethoxyphenyl)- 1 (2H)-isoquinolinone (Example 38); 

Example 39 

15 (1) 4-(3,4,5-Trimethoxyphenyl)isocoumarin-3-carboxylic acid (the 
compound obtained in Reference Example 51) (1.42 g) and N-acetyl-p- 
phenylenediamine (1.80 g) are dissolved in l,3-dimethyl-2-imidazolidinone (3 
ml), and the mixture is heated with stirring at 130'C for 4 hours. The pH value 
of the reaction mixture is adjusted to pH 2 with O.IM hydrochloric acid under 

20 ice-cooling. The mixture is stirred under ice-cooling, and the precipitated 

crystals are collected by filtration. The crystals are washed successively with 
water and chloroform to give 2-(4-acetylaminophenyl)-3-carboxy-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (1.02 g). 
(2) The compound thus obtained (0.50 g) is dissolved in a mixture of 

25 methanol (10 ml) and chloroform (10 ml), and thereto is added a 2M solution of 
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trimethylsilyldiazomethane in hexane (2 ml). The mixture is stirred at room 
temperature for diree hours, and concentrated under reduced pressure. To the 
residue are added water and chloroform. The chloroform layer is separated, 
washed with aqueous sodium hydrogen carbonate solution and a saturated 
5 aqueous sodium chloride solution, dried, and concentrated under reduced 
pressure. The residue is crystallized from diediyl ether to give 3-methoxy- 
carbonyl-2-(4-acetylaminophenyl)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (440 mg) as listed in Table 4. 
Example 40 

10 The compound obtained in Example 39-(l) (0.50 g) is added to 2M 

hydrochloric acid (10 ml), and the mixture is heated under reflux for 12 hours. 
To the reaction mixture are added 2M aqueous sodium hydroxide solution 
under ice-cooling, and the pH value of the mixture is adjusted to pH 6-7. The 
precipitated crystals are collected by filtration, and washed with water to give 2- 

1 5 (4-aminophenyl)-3-carboxy-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone 
(0.40 g), which is further treated in the same manner as in Example 39-(2) to 
give 2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 1 (2H)- 
isoquinolinone (0.30 g). The compound thus obtained is dissolved in chloro- 
form, and thereto is added a 4M solution of hydrogen chloride in dioxane (0.16 

20 ml). The mixture is concentrated, and the residue is crystallized from ethyl 
acetate to give 2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone hydrochloride (0.28 g) as listed in Table 4. 
Examples 41-42 

The compound obtained in Reference Example 51 and the corresponding 
25 starting compounds are treated in the same manner as in Example 1 or 39 to give 
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the following compounds as listed in Table 4. 

2-(3,4-dimethoxyphenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone (Example 41); 

2- (3,5-dimethoxyphenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
5 phenyl)- 1 (2H)-isoquinolinone (Example 42) ; 

Example 43 

(1) The compound obtained in Reference Example 51 and the corresponding 
starting compounds are treated in the same manner as in Example 39 to give 2- 
(3-amino-4-methoxyphenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 

1 0 1 (2H)-i soquinolinone. 

(2) The compound thus obtained is dissolved in ethyl acetate, and thereto is 
added a 4M solution of hydrogen chloride in dioxane. The mixture is 
concentrated under reduced pressure, crystallized from ethyl acetate to give 2- 
(3-amino-4-methoxyphenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 

1 5 1 (2H)-isoquinolinone hydrochloride as listed in Table 4. 

Examples 44-45 

The compound obtained in Reference Example 75 and the 

corresponding starting compounds are treated in the same manner as in Example 

4 or 31 to give the following compounds as listed in Table 4. 
20 3-methoxycarbonyl-2-[3-(2-oxotetrahydrofuryl)]-4-(3,4,5-trimethoxy- 

phenyl)-l(2H)-isoquinolinone (Example 44); 

3- methoxycarbonyl-2-[3-(2-oxopyrrolidinyl)]-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone (Example 45); 

Example 46 

25 (1) The compound obtained in Reference Example 75 and the 
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corresponding starting compounds are treated in the same manner as in Example 
4 or 3 1 to give 2-(6-indoIinyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
1 (2H)-isoquinolinone. 

(2) The compound thus obtained is treated in the same manner as in Example 
5 43-(2) to give 2-(6-indolinyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone hydrochloride as listed in Table 4. 
Examples 47-50 

The compound obtained in Reference Example 75 and the 
corresponding starting compounds are treated in the same manner as in Example 
10 4 or 3 1 to give the following compounds as listed in Table 4, 

2-cyclopropyl-3-methoxycarbonyl-4-{3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 47); 

2-(trans-4-hydroxycyclohexyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone (Example 48); 
15 2-ethyl-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 49); 

2- [4-( 1 -benzy l)piperidy 1] -3-methoxycarbony l-4-(3 ,4,5 -trimethoxy- 
phenyl)-l(2H)-isoquinolinone (Example 50); 

Examples 51-53 

20 The compound obtained in Reference Example 51 and the corresponding 

starting compounds are treated in the same manner as in Example 1 or 39 to give 
the following compounds as listed in Table 4. 

3- methoxycarbonyl-2-(3-trifluoromethylphenyl)-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone (Example 51); 

25 2-(5(lH)-indazolyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
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1 (2H)-isoquinolinone (Example 52); 

3-methoxycarbonyl-2-piperidino-4-(3,4,5-trimethoxyphenyl)- 1 (2H)- 
isoquinolinone (Example 53); 
Example 54 

5 The compound obtained in Reference Example 75 and the 

corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 2-(3-hydroxy-n-propyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone as listed in Table 4. 
Example 55 

10 (1) The compound obtained in Reference Example 75 and the 

corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 2-[l-(4-benzyloxycarbonyl)piperazinyl]-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyI)-l(2H)-isoquinolinone, which is used in the subsequent 
reaction without further purification. 

15 (2) The compound thus obtained (260 mg) is dissolved in a 25 % solution of 
hydrogen bromide in acetic acid (3 ml), and the mixture is stirred at room 
temperature for 30 minutes. The reaction mixture is poured into a saturated 
aqueous sodium hydrogen carbonate solution, and the mixture is extracted with 
ethyl acetate. The extract is washed, dried, and concentrated under reduced 

20 pressure. To a solution of the residue in chloroform is added a 4M solution of 
hydrogen chloride in ethyl acetate (75 ^ll), and the precipitated crystals are 
collected by filtration to give 3-methoxycarbonyl-2-(l-piperazinyl)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (95 mg) as listed in 
Table 4. 

25 Examples 56-58 
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The compound obtained in Reference Exaniple 75 and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give the following compounds as listed in Table 4. 

3-methoxycarbonyl-2-morphoIino-4-(3,4,5-trimethoxyphenyl)- 1 (2H)- 
5 isoquinolinone (Example 56); 

3-methoxycarbonyl-2-(3-pyridyl)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 57); 

2-[4-(benzyloxycarbonylaminomethyl)phenyl]-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 58); 
10 Example 59 

The compound obtained in Example 58 (300 mg) is dissolved in a 25 % 
solution of hydrogen bromide in acetic acid (10 ml), and the mixture is stirred at 
room temperature overnight. The precipitated crystals are collected by filtration, 
washed, and thereto are added chloroform and aqueous sodium hydrogen 
15 carbonate solution. The chloroform layer is washed, dried, and concentrated. 
The residue is dissolved in ethyl acetate (3 ml), and thereto is added a 4M 
solution of hydrogen chloride in ethyl acetate (150 The precipitated crystals 
are collected by filtration to give 2-(4-aminomethylphenyl)-3-methoxycarbonyl- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (215 mg) as 
20 listed in Table 4. 
Examples 60-61 

The compound obtained in Reference Example 75 and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give the following compounds as listed in Table 4. 
25 3-methoxycarbonyl-2-[(6-methyl-2-pyridinon-3-yl)methyl]-4-(3,4,5- 
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trimethoxyphenyl)-l(2H)-isoquinolinone (Example 60); 

3-methoxycarbonyl-2-(3,4-methylenedioxybenzyl)-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone (Example 61); 
Examples 62-63 

5 The compound obtained in Reference Example 75 and the 

corresponding starting compounds are treated in the same manner as in Example 

46 to give the following compounds as listed in Table 4. 

2-(3-dimethylaminophenyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 

phenyl)-l(2H)-isoquinolinone hydrochloride (Example 62); 
10 3-methoxycarbonyl-2-[3-(6-methoxy)pyridyl]-4-(3,4,5-trimethoxy- 

phenyl)-l(2H)-isoquinolinone hydrochloride (Example 63); 

Example 64 

The compound obtained in Reference Example 75 and the 
corresponding starting compounds are treated in the same manner as in Example 
15 4 or 31 to give 3-methoxycarbonyl-2-(3-methoxycarbonylphenyl)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 4. 
Example 65 

The compound obtained in Example 64 is treated in the same manner as 
in Example 21 to give 2-(3-carboxyphenyl)-3-methoxycarbonyl-4-(3,4,5- 
20 trimethoxyphenyl)-! (2H)-isoquinolinone as listed in Table 4. 
Example 66 

The compound obtained in Reference Example 51 and the corresponding 
starting compounds are treated in the same manner as in Example lO-(l) to give 
2-(tert-butoxycarbonylamino)-3-carboxy-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
25 isoquinolinone as listed in Table 5. 
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Example 67 

The compound obtained in Example 66 (1.0 g), dimethylaminopyridine 
(26 mg) and l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
(448 mg) are dissolved in a mixture of methylene chloride (20 ml) and methanol 

5 (340 ml). The mixture is stirred at room temperature for 10 minutes, and thereto 
are added l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (41 
mg) and dimethylaminopyridine (26 mg), and the mixture is stirred at room 
temperature overnight. To the reaction mixture are added water and ethyl 
acetate, and the ethyl acetate layer is washed, dried, and concentrated under 

10 reduced pressure. The residue is purified by silica gel column chromatography 
(solvent; hexane:ethyl acetate = 2:1) to give 2-(tert-butoxycarbonylamino)-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (438 mg) as 
listed in Table 6. 
Example 68 

15 To the compound obtained in Example 67 (200 mg) is added a 4M 

solution of hydrogen chloride in ethyl acetate (10 ml) and the mixture is allowed 
to stand at room temperature for one hour. The reaction mixture is concentrated 
under reduced pressure, and to the residue is added ethyl acetate. The mixture 
is washed with a saturated aqueous sodium hydrogen carbonate solution, dried, 

20 and concentrated under reduced pressure to give 2-amino-3-methoxycarbonyl- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (146 mg) as listed in Table 6. 
Example 69 

To a solution of the compound obtained in Example 68 (200 mg) and 
pyridine (120 mg) in tetrahydrofuran (15 ml) is added dropwise a solution of 
25 acetyl chloride (61.3 mg) in tetrahydrofuran (5 ml) under ice-cooling, and the 
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mixture is stirred under ice-cooling for one hour, and further stirred at room 
temperature overnight. To the reaction mixture are added ethyl acetate and 
water, and the ethyl acetate layer is separated, washed, dried, and concentrated 
under reduced pressure. The residue is crystallized from a mixture of hexane- 
5 diethyl ether to give 2-acetylamino-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone (116 mg) as listed in Table 6. 
Example 70 

A solution of the compound obtained in Example 68 (200 mg) and 
triethylamine (145 in tetrahydrofuran (15 ml) is cooled to -20**C, and tliereto 

10 is added a solution of acetyl chloride (61 mg) in tetrahydrofuran (5 ml). The 
reaction mixture is stirred at the same temperature for one hour, and wanned to 
room temperature. To the reaction mixture are added acetyl chloride (122 mg) 
and triethylamine (290 |xl), and the mixture is stirred at room temperature 
overnight. To the reaction mixture are added ethyl acetate and water, and the 

15 ethyl acetate layer is separated, washed, dried, and concentrated under reduced 
pressure. The residue is purified by silica gel column chromatography (solvent; 
hexane:ethyl acetate = 2:1) to give 2-diacetylamino-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (75 mg) as listed in Table 6. 
Example 71 

20 The compound obtained in Example 67 (1.00 g) is dissolved in dimethyl- 

formamide (10 ml), and thereto are added potassium carbonate (382 mg) and 
methyl iodide (392 mg). The mixture is stirred at room temperature overnight, 
and thereto are added chloroform and water. The chloroform layer is separated, 
washed, dried, and concentrated under reduced pressure. The residue is 

25 crystallized from diethyl ether to give 3-methoxycarbonyl-2-(N-methyl-N-tert- 
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butoxycarbonylaminoH-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquino]inone as 
listed in Table 6, which is used as a starting compound in Example 72 without 
further purification. 
Example 72 

5 The compound obtained in Example 71 is treated in the same manner as 

in Example 24 to give 3-methoxycarbonyI-2-(methylamino)-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone as listed in Table 6. 
Example 73 

The compound obtained in Example 67 and the corresponding starting 
10 compounds are treated in the same manner as in Example 10-(2) to give 2-[N- 
tert-butoxycarbonyl-N-(2-hydroxyethyl)amino]-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 6, which is used as a 
starting compound in Example 74 without further purification. 
Example 74 

15 To a solution of the compound obtained in Example 73 (170 mg) in 

dioxane (1 ml) is added a 4M solution of hydrogen chloride in dioxane (10 ml), 
and the mixture is stirred at room temperature for three hours. The reaction 
mixture is concentrated under reduced pressure, and the residue is dissolved in 
ethyl acetate. The mixture is washed with water, dried, and concentrated under 

20 reduced pressure. The residue is purified by Chromatotron (solvent; chloro- 

form:acetone = 5:1), and crystallized from diethyl ether to give 2-[N-(2-hydroxy- 
ethyl)amino]-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone as listed in Table 6. 
Example 75 

25 To a solution of the compound obtained in Example 74 (210 mg) in ethyl 
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acetate (10 ml) is added a 4M solution of hydrogen chloride in ethyl acetate (10 
ml), and the mixture is stirred at room temperature for five hours. The reaction 
mixture is concentrated under reduced pressure, and the residue is dissolved in 
ethyl acetate. The solution is washed successively with a saturated aqueous 
5 sodium hydrogen carbonate solution and water, and dried. The solution is 
concentrated under reduced pressure, and the residue is purified by silica gel 
column chromatography (solvent; hexane:ethyl acetate = 2:1), and crystallized 
from diethyl ether to give 2-(2-acetoxyethylamino)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinohnone as listed in Table 6. 
10 Example 76 

(1) The compound obtained in Reference Example 51 and the corresponding 
starting compounds are treated in the same manner as in Example 10-(2) to give 
2-(N-tert-butoxycarbonyl-N-n-propylamino)-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinohnone, which is used in the subsequent 

1 5 reaction without further purification, 

(2) The compound thus obtained is treated in the same manner as in Example 
24 to give 3-methoxycarbonyl-2-n-propylamino-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone as listed in Table 6. 

Example 77 

20 The compound obtained in Reference Example 51 and the corresponding 

starting compounds are treated in the same manner as in Example 76 to give 2- 
ethylamino-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolin- 
one as listed in Table 6. 
Example 78 

25 The compound obtained in Reference Example 75 and the 
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corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 2-[(lS)-l-benzyloxycarbonyl-2-phenylethyl]-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l{2H)-isoquinolinone as listed in Table 6, 
which is used as a starting compound in Example 79 without further 
5 purification. 
Example 79 

The compound obtained in Example 78 is treated in the same manner as 
in Example 2 to give 2-[(lS)-l-carboxy-2-phenylethyl]-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as Hsted in Table 6. 
10 Example 80 

The compound obtained in Reference Example 75 and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 2-(lH-l-methylbenztriazol-6-yl)-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-I(2H)-isoquinolinone as listed in Table 6. 
15 Examples 81-85 

6,7-Dimethoxy-4-(3,4,5-trimethoxyphenyl)-3-carboxylic acid (the 
compound obtained in Reference Example 50) and the corresponding starting 
compounds are treated in the same manner as in Example 1 or 31 to give the 
following compounds as listed in Table 7. 
20 6,7-dimethoxy-2-(4-fluorophenyl)-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (Example 81); 

6,7-dimethoxy-2-(3-methoxy-4-aminophenyl)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 82); 

6,7-dimethoxy-2-[4-(2-hydroxyethyl)phenyl]-3-methoxycarbonyl-4- 
25 (3,4,5-trimethoxyphenyl)-l (2H)-isoquinolinone (Example 83); 
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6,7-dimethoxy-2-(3-hydroxyphenyl)-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (Example 84); 

2-(N-tert-butoxycarbonyl-N-melhylamino)-6,7-dimelhoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 85), which 
5 is used as a starting compound in Example 86 without further purification. 
Example 86 

The compound obtained in Example 85 is treated in the same manner as 
in Example 24 to give 6,7-dimethoxy-3-methoxycarbonyl-2-methylamino-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 7. 

10 Example 87 

The compound obtained in Reference Example 50 and the 
corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give 6,7-dimethoxy-3-methoxycarbonyl-2-[cis-(4-methoxycarbonyl)- 
cyclohexyl]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 

15 7. 

Example 88 

The compound obtained in Example 87 is treated in the same manner as 
in Example 21 to give 2-(4-carboxycyclohexyl)-6,7-dimethoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 7. 
20 Examples 89-91 

The compound obtained in Reference Example 50 and the 
corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give the following compounds as listed in Table 7. 

6,7-dimethoxy-2-(2-furylmethyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
25 phenyl)- l(2H)-isoquinolinone (Example 89); 
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6J-dimethoxy-2-(23-dimethylphenyl)-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (Example 90); 

6,7-dimethoxy-3-methoxycarbonyl-2-(3,4,5-trimethoxyphenyl)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (Example 91); 
5 Example 92 

(1) The compound obtained in Reference Example 50 and the 
corresponding starting compounds are treated in the same manner as in Example 
43 to give 2-(4-aminophenyl)-6,7-dimethoxy-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 7. 
10 (2) The compound thus obtained is treated in the same manner as in Example 
9-(3) to give 2-(4-aminophenyI)-6,7-dimethoxy-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as listed in Table 7. 
Example 93 

To a solution of the compound obtained in Example 92-(l) (156 mg) in 
15 methylene chloride (2 ml) are added dropwise triethylamine (0.138 ml) and 

methylsulfonyl chloride (78 ^l1), which are divided into three portions, under ice- 
cooling. The mixture is stirred for 15 minutes, and warmed to room temperature. 
To the mixture are added water and chloroform. The chloroform layer is 
washed, dried, and concentrated under reduced pressure. The residue is 
2 0 crystallized from ethyl acetate to give 6,7-dimethoxy-2- { 4- [N,N-bis(methy 1- 

sulfonyl)amino]phenyl}-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone as listed in Table 7. 
Example 94 

To a solution of formic acid (34 ^1) in methylene chloride (2 ml) is added 
25 acetic anhydride (85 fil) under ice-cooling, and the mixture is stirred for 30 
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minutes. To the reaction mixture is added dropwise a solution of the compound 
obtained in Example 92-(l) (312 mg) in methylene chloride (1 ml), and the 
mixture is stirred for two hours. The reaction is warmed to room temperature, 
and thereto are added water and methylene chloride. The methylene chloride 
5 layer is washed, dried, and concentrated under reduced pressure. The residue is 
crystallized from diethyl ether to give 2-(4-acetylaminophenyl)-6,7-dimethoxy- 
3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l (2H)-isoquinolinone (270 mg) 
as listed in Table 7. 
Example 95 

10 To a solution of the compound obtained in Example 94 (260 mg) in 

tetrahydrofuran (3 ml) is added 60 % sodium hydride (28 mg) under ice-cooling, 
and the mixture is stirred at room temperature for 30 minutes. To the reaction 
mixture is added dropwise methyl iodide (58 jil), and the mixture is stirred for 
five hours. To the reaction mixture are added dilute hydrochloric acid and 

15 chloroform. The chloroform layer is separated, washed, dried, and concentrated 
under reduced pressure. To the residue is added a mixture of methanol and 2M 
hydrochloric acid (1 : 1) (10 ml), and the mixture is heated under reflux for 16 
hours. The reaction mixture is cooled to room temperature, and concentrated 
under reduced pressure to remove the methanol. To the resulting aqueous layer 

20 is added aqueous sodium hydrogen carbonate solution to adjust the pH value to 
pH 8. The mixture is extracted with chloroform. The extract is washed with 
water, dried, and concentrated under reduced pressure. The residue is 
crystallized from diethyl ether to give 6,7-dimethoxy-3-methoxycarbonyl-2-[4- 
(methylamino)phenyI]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone(170 

2 5 mg) as h sted in Table 7 . 
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Examples 96-98 

The compound obtained in Reference Example 50 and the 
corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give the following compounds as listed in Table 7. 
5 6,7-dimethoxy-3-methoxycarbonyl-2-piperidino-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone (Example 96); 

6,7-dimethoxy-3-methoxycarbonyl-2-(3,4-methylenedioxybenzyl)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 97); 

6,7-dimethoxy-3-methoxycarbonyl-2-(3,4-methylenedioxyphenyl)-4- 
10 (3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 98); 
Example 99 

(1) A mixture of a solution of 6,7-dimethoxy-4-(3,4,5-trimethoxyphenyl)- 
isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
50) (2.4 g) in methanol (50 ml) and a 5.5M solution of ammonia in methanol (50 

15 ml) is stirred at room temperature overnight. The reaction solution is 

concentrated under reduced pressure to remove the ammonia, and further the 
solvent is distilled off. The residue thus obtained is extracted with chloroform, 
and the extract is washed with water, dried, and concentrated under reduced 
pressure. To the residue is added a 4M solution of hydrogen chloride in ethyl 

20 acetate (30 ml), and the mixture is stirred at room temperature overnight. The 
mixture is concentrated under reduced pressure, and the resulting residue is 
extracted with chloroform. The extract is washed with water, dried, and 
concentrated under reduced pressure to give 3-carboxy-6,7-dimethoxy-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinohnone (1.89 g) as listed in Table 8, 

25 (2) The compound thus obtained (1.50 g) is dissolved with heating in 2M 
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aqueous sodium hydroxide solution (1.8 ml) and water (20 ml). The mixture is 
allowed to stand at room temperature, and the precipitated crystals are collected 
by filtration to give 3-carboxy-6,7-dimethoxy-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone sodium salt as listed in Table 8. 
5 Example 100 

The compound obtained in Reference Example 50 and the 
corresponding starting compounds are treated in the same manner as in Example 
99-(l) to give 3-carboxy-6,7-dimethoxy-2-(2-piperidinoethyl)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 8. 
10 Examples 101-106 

The compound obtained in Reference Example 50 and the 
corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give the following compounds as listed in Table 9. 

6,7-dimethoxy-3-methoxycarbonyl-2-(4-methyl-l-piperazinyl)-4-(3,4,5- 
15 trimethoxyphenyl)-l(2H)-isoquinolinone (Example 101); 

6,7-dimethoxy-3-methoxycarbonyI-2-phenyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone (Example 102); 

2-(4-chlorophenyl)-6,7-dimethoxy-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (Example 103); 
20 2-(3-chlorophenyl)-6,7-dimethoxy-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyI)-l(2H)-isoquinolinone (Example 104); 

2-cyclopentyl-6,7-dimethoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone (Example 105); 

2-benzyl-6,7-dimethoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
25 1 (2H)-isoquinolinone (Example 1 06) ; 
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Examples 107-108 

The compound obtained in Reference Example 50 and the 
corresponding starting compounds are treated in the same manner as in Example 
43 to give the following compounds as listed in Table 9. 
5 6,7-dimethoxy-2-(4-dimethylaminophenyl)-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 107); 

6,7-dimethoxy-3-methoxycarbonyl-2-(4-morpholinophenyl)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 108); 
Examples 109-111 
10 The compound obtained in Reference Example 50 and the 

corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give the following compounds as listed in Table 9. 

6,7-dimethoxy-2-[3-(l-imidazolyl)propyl]-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (Example 109); 
15 6,7-dimethoxy-2-[3-(hydroxymethyl)phenyl]-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 110); 

6,7-dimethoxy-3-methoxycarbonyl-2-[4-(methoxycarbonylmethyl)- 
phenyl]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 1 1 1); 
Example 112 

20 (1) The compound obtained in Example 11 1 is treated in the same manner as 
in Example 21 to give 2-[4-(carboxymethyl)phenyl]-6,7-dimethoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinohnone. 
(2) The compound thus obtained is treated in the same manner as in Example 
99-(2) to give 2-[4-(carboxymethyl)phenyl]-6,7-dimethoxy-3-methoxy- 

25 carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone sodium salt as listed 
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in Table 9. 
Example, 113 

The compound obtained in Example 99-(l) (2 g) is suspended in 
methanol (20 ml), and thereto is added cone, sulfuric acid (5 ml) at room 
temperature. The mixture is heated under reflux for 8 hours, and poured into an 
aqueous potassium carbonate solution under ice-cooling. The mixture is 
extracted with chloroform, and the extract is washed, dried, and concentrated 
under reduced pressure. The residue is purified by silica gel column chromato- 
graphy (solvent; chloroform) to give 6,7-dimethoxy-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (1.75 g) as Usted in Table 9, 
Example 1 14 

To a solution of the compound obtained in Example 1 13 (1.4 g) in 
dimethylformamide (15 ml) are added 4-picolyl chloride hydrochloride (588 mg) 
and potassium carbonate (1.13 g), and the mixture is stirred at 50'C for two 
hours. After the reaction is complete, to the mixture are added ethyl acetate and 
water. The mixture is extracted with ethyl acetate, and the extract is washed, 
dried, and concentrated under reduced pressure. The residue is purified by silica 
gel column chromatography (solvent; chloroform:acetone = 10:1). The residue 
is dissolved in ethyl acetate, and thereto is added a 4M solution of hydrogen 
chloride in ethyl acetate (1 ml). The precipitated crystals are collected by 
filtration, washed with ethyl acetate to give 6,7-dimethoxy-3-methoxycarbonyl- 
2-(4-pyridylmethyl)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydro- 
chloride (820 mg) as listed in Table 9. 
Example 115 

To a solution of the compound obtained in Example 1 13 (1.4 g) in 
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dimethylformamide (15 ml) are added cyclopropylmethyl bromide (484 mg) and 
potassium carbonate (1.13 g), and the mixture is stirred at 50*C for one hour. To 
the mixture are added ethyl acetate and water, and the ethyl acetate layer is 
separated, washed, dried, and concentrated under reduced pressure. The residue 
5 is purified by silica gel column chromatography (solvent; chloroform:hexane: 
ethyl acetate = 5:5:1) to give 2-cyclopropylmethyl-6,7-dimethoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (840 mg) as listed in 
Table 9. 

Examples 116-117 

10 The compound obtained in Example 113 and the corresponding starting 

compounds are treated in the same manner as in Example 1 14 to give the 

following compounds as listed in Table 9. 

6,7-dimethoxy-3-methoxycarbonyl-2-(3-pyridylmethyl)-4-(3,4,5- 

trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 116); 
15 6,7-dimethoxy-3-methoxycarbonyl-2-(2-pyridylmethyl)-4-(3,4,5- 

trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 117); 

Example 118 

The compound obtained in Reference Example 50 and the 
corresponding starting compounds are treated in the same manner as in Example 
20 1 or 39 to give 6,7-dimethoxy-3-methoxycarbonyl-2-morpholino-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 9. 
Example 119 

A mixture of the compound obtained in Example 118 (1.3 g), cone, 
hydrochloric acid (15 ml) and dioxane (15 ml) is heated under reflux overnight. 
25 The reaction mixture is cooled to room temperature, and thereto are added water 



-wo 98/38168 



PCT/JP98/00715 



160 

and chloroform. The extract is washed, dried, and concentrated under reduced 
pressure. The residue is purified by silica gel column chromatography (solvent; 
chloroform:acetone = 50:1) to give 6,7-dimethoxy-4-(3,5-dimethoxy-4-hydroxy- 
phenyl)-3-methoxycarbonyl-2-morphohno-l(2H)-isoquinolinone (530 mg) as 
5 listed in Table 10. 
Example 120 

6,7-Dimethoxy-3-hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydro- 
isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
74) and the corresponding starting compounds are treated in the same manner 
10 as in Example 46 to give 6,7-dimethoxy-3-methoxycarbonyl-2-[(2-pyridyl)- 

amino]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as listed 
in Table 11, 
Example 121 

The compound obtained in Reference Example 50 and the 
15 corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give 6,7-dimethoxy-3-methoxycarbonyl-2-(3-methylthiophenyl)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 11. 
Example 122 

To a solution of the compound obtained in Example 121 (200 mg) in 
20 chloroform (15 ml) is added dropwise a solution of m-chloroperbenzoic acid 
(164 mg) in chloroform (10 ml) at room temperature, and the mixture is stirred 
overnight. The reaction mixture is washed with a 5 % aqueous sodium 
hydroxide solution, and concentrated under reduced pressure to give 6,7- 
dimethoxy-3-methoxycarbonyl-2-(3-methylsulfonylphenyl)-4-(3,4,5-trimethoxy- 
25 phenyl)- l(2H)-isoquinolinone (150 mg) as listed in Table 11. 
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Example 1 23 

To a solution of the compound obtained in Example 121 (200 mg) in 
chloroform (15 ml) is added a solution of m-chloroperbenzoic acid (78 mg) in 
chloroform (10 ml) at room temperature, and the mixture is stirred for one hour. 
5 The reaction mixture is washed with a 5 % aqueous sodium hydroxide solution, 
dried, and concentrated under reduced pressure to give 6,7-dimethoxy-3- 
methoxycarbonyl-2-(3-methylsulfinylphenyl)-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone (1750 mg) as Hsted in Table 11. 
Example 124 

10 The compound obtained in Reference Example 50 and the 

corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give 6,7-dimethoxy-2-(tetrahydro-4H-l,4-thiazin-4-yl)-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 11. 
Example 125 

15 The compound obtained in Example 124 is treated in the same manner as 

in Example 122 to give 6,7-dimethoxy-2-(l,l-dioxo-tetrahydro-4H-l,4-thiazin-4- 
yl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as 
listed in Table 11. 
Example 126 

20 The compound obtained in Example 124 is treated in the same manner as 

in Example 123 to give 6,7-dimethoxy-2-(l-oxo-tetrahydro-4H-l,4-thiazin-4-yl)- 
3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed 
in Table 11. 
Example 127 

25 (1) To a solution of 2-(3,4,5-trimethoxybenzoyl)-4,5-dimethoxybenzoic acid 
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(the compound obtained in Reference Example 14) (10.0 g), sarcosine methyl 
ester (5,38 g) and l-hydroxybenzotriazole (4.48 g) in dimethylformamide (100 
ml) are added l-(3-dimethylaminopropyl)-3-ethyIcarbodiimide hydrochloride 
(5.60 g) and triethylamine (4.89 ml) under ice-cooling, and the mixture is stirred 

5 at room temperature overnight. To the reaction mixture are added water and 
ethyl acetate. The ethyl acetate layer is separated, washed, dried, and 
concentrated under reduced pressure. The resulting residue is crystallized from 
diethyl ether to give N-methoxycarbonylmethyl-N-methyl-2-(3,4,5-trimethoxy- 
benzoyl)-4,5-dimethoxybenzene carboxamide (10.1 g). 

10 (2) To a solution of the compound (5.70 g) in tetrahydrofuran (130 ml) is 
added potassium tert-butoxide (2.08 g) under ice-cooling, and the mixture is 
stirred at room temperature for 30 minutes. To the reaction mixture are added 
water and ethyl acetate, and the ethyl acetate layer is separated, washed, dried, 
and concentrated under reduced pressure. The precipitated crystals are 

15 dissolved in chloroform (100 ml), and thereto is added p-toluenesulfonic acid 
(4.70 g). The mixture is refluxed for two hours, and the reaction mixture is 
washed, dried, and concentrated under reduced pressure. The residue is purified 
by silica gel column chromatography (solvent; hexane:ethyl acetate = 1:2) to 
give 6,7-dimethoxy-3-methoxycarbonyl-2-methyl-4-(3,4,5-trimethoxyphenyl)- 

20 l(2H)-isoquinolinone (2.46 g) as listed in Table 12. 
Example 128 

The compound obtained in Example 127 is treated in the same manner as 
in Example 21 to give 3-carboxy-6,7-dimethoxy-2-methyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone as listed in Table 12. 
25 Example 129 
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A solution of the compound obtained in Example 128 (1.50 g), 1,3- 
dicyclohexylcarbodiimide (793 mg) and l-hydroxybenzotriazole (588 mg) in 
dimethylformamide (30 ml) is stirred at room temperature for one hour, and 
thereto is added morpholine (335 mg), and the mixture is stirred for two hours. 

5 The mixture is further stirred at 50'C for four hours. To the reaction mixture are 
added water and ethyl acetate. The ethyl acetate layer is separated, washed, 
dried, and concentrated under reduced pressure. The residue is crystallized from 
diethyl ether-ethyl acetate to give 6,7-dimethoxy-2-methyl-3-morphlino- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (893 mg) as listed in 

10 Table 12. 

Example 130 

To a mixture of methylene chloride (10 ml) and dimethylformamide (5 ml) 
are added the compound obtained in Example 128 (1.66 g), 1,3-dicyclohexyl- 
carbodiimide (960 mg) and l-hydroxybenzotriazole (710 mg), and the mixture is 

15 stirred at room temperature for 30 minutes. To the reaction mixture is added a 
solution of 4-(2-aminoethyl)imidazole (850 mg) and triethylamine (1.28 ml) in 
dimethylformamide (5 ml), and the mixture is stirred for three hours, and then 
further stirred at 50'C for 7 hours. To the reaction mixture are added water and 
ethyl acetate. The ethyl acetate layer is separated, washed, dried, and 

20 concentrated under reduced pressure. The residue is purified by silica gel 
column chromatography (solvent; chloroformihexane = 30:1) to give 6,7- 
dimethoxy-3-[2-(4-imidazolyl)ethylaminocarbonyl]-2-methyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (1.0 g) as listed in Table 12. 
Example 131 

25 The compound obtained in Example 128 and the corresponding starting 
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compounds are treated in the same manner as in Example 130 to give 6J- 
dimethoxy-3-[4-(2-hydroxyethyl)piperazinocarbonyl]-2-methyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 12. 
Example 132 

5 The compound obtained in Reference Example 50 and the 

corresponding starting compounds are treated in the same manner as in Example 
39 to give 6,7-dimethoxy-2-(3-methoxy-4-aminophenyl)-4-(3,4,5-trimethoxy- 
phenyl)-3"trimethylsilylmethyloxycarbonyl-l(2H)-isoquinolinone as listed in 
Table 12. 
10 Example 133 

6,7-Diethoxy-4-(3,4,5-trimethoxyphenyl)isocoumarin-3-carboxylic acid 
(the compound obtained in Reference Example 54) and the corresponding 
starting compounds are treated in the same manner as in Example 1 or 39 to give 
6,7-diethoxy-3-methoxycarbonyl-2-morpholino-4-(3,4,5-trimethoxyphenyl)- 
15 l(2H)-isoquinolinone as listed in Table 13. 
Examples 134-135 

6,7-Diethoxy-3-hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydro- 
isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
76) and the corresponding starting compounds are treated in the same manner 
20 as in Example 4 or 31 to give the following compounds as listed in Table 13. 

6,7-diethoxy-3-methoxycarbonyl-2-(4-tetrahydropyranyl)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (Example 134); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6,7-diethoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 135); 
25 Example 136 
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(1) The compound obtained in Example 135 is treated in the same manner as 
in Example 24 to give 2-{4-aminophenyl)-6,7-diethoxy-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as Hsted in Table 
13. 

5 (2) The compound thus obtained is treated in the same manner as in Example 
33-(2) to give 2-(4-aminophenyl)-6,7-diethoxy-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 13. 
Example 137 

The compound obtained in Example 135 is treated in the same manner as 
10 in Example 7 1 to give 6,7-diethoxy-3-methoxycarbonyl-2-[4-(N-methyl-N-tert- 
butoxycarbonylamino)phenyl]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolin- 
one as listed in Table 13. 
Example 138 

The compound obtained in Example 137 is treated in the same manner as 
15 in Example 24 to give 6,7-diethoxy-3-methoxycarbonyl-2-[4-(methylamino)- 
phenyl]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as 
listed in Table 13. 
Example 139 

The compound obtained in Reference Example 76 and the 
20 corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 2-(4-benzyloxyphenyl)-6,7-diethoxy-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 13. 
Example 140 

The compound obtained in Example 139 is treated in the same manner as 
25 in Example 2 to give 6,7-diethoxy-2-(4-hydroxyphenyl)-3-methoxycarbonyl-4- 
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(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 13. 
Examples 141-147 

5-Substituted, 6-substituted, 7-substituted or 6,7-disubstituted-4-(3,4,5- 
trimethoxyphenyl)isocouniarin-3-carboxylic acid compounds (the compounds 
5 obtained in Reference Example 58, 57, 53, 52, 56, 59 or 55) and the 

corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give the following compounds as listed in Table 14. 

3-methoxycarbonyl-6-methyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone (Example 141); 
10 6-chloro-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone (Example 142); 

3-methoxycarbonyl-6,7-methylenedioxy-2-phenyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone (Example 143); 

7- methoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)- 
1 5 1 (2H)-isoquinolinone (Example 144); 

8- chloro-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone (Example 145); 

8-methoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone (Example 146); 
20 6-methoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone (Example 147); 
Example 148 

8-Chloro-3-hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydro- 
isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
25 78) and the corresponding starting compounds are treated in the same manner 
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as in Example 4 or 31 to give 2-[4-(tert-butoxycarbonylamino)phenyl]-8-chloro- 
3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone as listed 
in Table 14. 
Example 149 

The compound obtained in Example 148 is treated in the same manner as 
in Example 24 to give 2-(4-aminophenyl)-8-chloro-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as listed in Table 14. 
Example 1 50 

3- Hydroxy-4-(3,4,5-trimethoxyphenyl)-6-methoxy-3,4-dihydro- 
isocoumarin-3-carboxyIic acid (the compound obtained in Reference Example 
77) and the corresponding starting compounds are treated in the same manner 
as in Example 4 or 31 to give 2-[4-(tert-butoxycarbonylamino)phenyl]-6- 
methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
as listed in Table 14. 

Example 151 

The compound obtained in Example 150 is treated in the same manner as 
in Example 8-(l) to give 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 14. 
Example 152 

4- (3-Bromo-4,5-dimethoxyphenyl)-6,7-dimethoxyisocoumarin-3- 
carboxylic acid (the compound obtained in Reference Example 60) and the 
corresponding starting compounds are treated in the same manner as in Example 
lO-(l) to give 4-(3-bromo-4,5-dimethoxyphenyl)-3-carboxy-6,7-dimethoxy-2- 
phenyl-l(2H)-isoquinolinone as hsted in Table 15. 

Example 153 
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The corresponding starting compounds are treated in the same manner as 
in Example 10-(2) to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3- 
methoxycarbonyl-2-phenyl-l(2H)-isoquinolinone as listed in Table 15. 
Examples 154-155 

5 The compound obtained in Example 152 and the corresponding starting 

compounds are treated in the same manner as in Example 129 to give the 
following compounds as listed in Table 15. 

4-(3-bromo-4,5-dimethoxyphenyl)-3-carbamoyl-6,7-dimethoxy-2- 
phenyl-l(2H)-isoquinolinone (Example 154); 
10 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-(N-methyl- 
carbampyl)-2-phenyl-l(2H)-isoquinolinone (Example 155); 
Examples 156-160 

4-(3-Bromo-4,5-dimethoxyphenyl)-3-hydroxy-6,7-dimethoxy- 
isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
15 80) and the corresponding starting compounds are treated in the same manner 
as in Example 4 or 31 to give the following compounds as listed in Table 16. 

4-(3-bromo-4,5-dimethoxyphenyl)-2-(4-bromo-3-methylphenyl)-6,7- 
dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 156); 
4-(3-bromo-4,5-dimethoxyphenyl)-2-(4-carbamoylphenyl)-6,7- 
20 dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 157); 

4-(3-bromo-4,5-dimethoxyphenyl)-2-(3-carbamoylphenyl)-6,7- 
dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 158); 

4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 
methoxycarbonylmethyl-l(2H)-isoquinolinone (Example 159); 
25 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-2-ethoxycarbonyl- 
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methyl-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 160); 
Example 161 

The compound obtained in Example 159 is treated in the same manner as 
in Example 21 to give 4-(3-bromo-4,5-dimethoxyphenyl)-2-carboxymethyl-6,7- 
5 dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone as listed in Table 16. 
Examples 162-164 

The compound obtained in Reference Example 80 and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give the following compounds as listed in Table 16. 
10 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-2-[2-(2-hydroxyethyl- 
oxy)ethyl]-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 162); 

4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 
(l-pyrrolyl)-l(2H)-isoquinolinone (Example 163); 

4-(3-bromo-4,5-dimethoxyphenyl)-2-[2-(tert-butoxycarbonylaniino)- 
15 ethyl]-6,7-dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 164); 
Example 165 

The compound obtained in Example 164 is treated in the same manner as 
in Example 24 to give 2-(2-aminoethyl)-4-(3-bromo-4,5-dimethoxyphenyl)-6,7- 
dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone hydrochloride as listed in 
20 Table 16. 

Example 166 

The compound obtained in Reference Example 80 and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3- 
25 methoxycarbonyl-2-(5-methylisoxazol-3-yl)-l(2H)-isoquinolinone as listed in 



wo 98/38168 



PCT/JP98/00715 



170 . 

Table 16. 
Example 167 

4-(3-Bromo-4,5-dimelhoxyphenyl)-6,7-dimethoxyisocouniarin-3- 
carboxylic acid (the compound obtained in Reference Example 60) and the 
5 corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxy- 
carbonyl-2-(N-phenylamino)-l(2H)-isoquinolinone as listed in Table 16. 
Examples 168-169 

The compound obtained in Reference Example 80 and the 
10 corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give the following compounds as listed in Table 16. 

4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 

(3-nitrophenyl)-l(2H)-isoquinolinone (Example 168); 

4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 

1 5 (2-methoxy ethyl)- 1 (2H)-isoquinolinone (Example 1 69) ; 
Example 170 

(1) The compound obtained in Reference Example 80 and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxy- 

20 carbonyl-2-(3-methoxycarbonylphenyl)-l(2H)-isoquinolinone. 

(2) The compound thus obtained is treated in the same manner as in Example 
21 to give 4-(3-bromo-4,5-dimethoxyphenyl)-2-(3-carboxyphenyl)-6,7- 
dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone as listed in Table 16. 
Example 171 

25 The compound obtained in Example 170 is treated in the same manner as 
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in Example 129. to give 4-(3-bronio-4,5-dimethoxyphenyl)-2-{3-[2-(tert-butoxy- 
carbonyl)hycIrazinocarbonyl]phenyl}-6,7-dimethoxy-3-methoxycarbonyl- 
l(2H)-isoquinolinone as listed in Table 16. 
Example 172 

5 The compound obtained in Example 171 is treated in the same manner as 

in Example 68 to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-2-[3- 
(hydrazinocarbonyl)phenyl]-3-methoxycarbonyl-l(2H)-isoquinolinone as listed 
in Table 16. 
Example 173 

10 The compound obtained in Reference Example 80 and the 

corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxy- 
carbonyl-2-[3-(methoxycarbonylmethoxy)phenyl]-l(2H)-isoquinolinone as 
listed in Table 16. 

15 Example 174 

The compound obtained in Example 173 is treated in the same manner as 
in Example 21 to give 4-(3-bromo-4,5-dimethoxyphenyl)-2-[3-(carboxy- 
methoxy)phenyl]-6,7-dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone as 
listed in Table 16. 

20 Example 175 

The compound obtained in Example 174 is treated in the same manner as 
in Example 129 to give4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3- 
methoxycarbonyl-2-{3-[N-(3-morpholinopropyl)carbamoylmethyloxy]phenyl}- 
l(2H)-isoquinolinone as listed in Table 16. 

25 Example 176 
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The compound obtained in Reference Example 80 and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 2-(3-aminophenyl)-4-(3-bromo-4,5-dimethoxyphenyl)-6,7- 
dimethoxy-3-methoxycarbonyM(2H)-isoquinohnone as listed in Table 16. 

5 Example 177 

To formic acid (3 ml) is added acetic anhydride (3 ml), and the mixture is 
stirred at room temperature for four hours. To the reaction mixture is added the 
compound obtained in Example 176 (500 mg), and the mixture is stirred at room 
temperature overnight. The mixture is further stirred at 60T overnight. After 

10 the reaction is complete, to the reaction mixture are added water and ethyl 
acetate. The ethyl acetate layer is separated, washed with water, dried, and 
concentrated under reduced pressure. The residue is purified by silica gel 
column chromatography (solvent; chloroform: acetone= 10:1) to give 6,7- 
dimethoxy-2-[3-(formylamino)phenyl]-4-(3-bromo-4,5-dimethoxyphenyl)-3- 

15 methoxycarbonyI-l(2H)-isoquinolinone as listed in Table 16. 
Examples 178-180 

The compound obtained in Reference Example 80 and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give the following compounds as listed in Table 16. 

20 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 
[3-(2-methylpyrimidin-4-yl)phenyl]-l(2H)-isoquinolinone (Example 178); 

4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 
[3-(l-methylpyrazol-3-yl)phenyl]-l(2H)-isoquinolinone (Example 179); 
4-(3-bromo-4,5-dimethoxyphenyl)-2-{2-[4-(tert-butoxycarbonyl)- 

25 piperazin-l-yl]ethyl}-6,7-dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone 
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(Example 180); 
Example 181 

The compound obtained in Example 180 is treated in the same manner as 
in Example 24 to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-2-(2- 
5 piperazinoethyl)-3-methoxycarbonyl-l(2H)-isoquinolinone dihydrochloride as 
listed in Table 16. 
Example 1 82 

The compound obtained in Reference Example 60 and the 
corresponding starting compounds are treated in the same manner as in Example 
10 39, and further treated in the same manner as in Example 43-(2) to give 4-(3- 
bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2-(2- 
morpholinoethyl)-l(2H)-isoquinolinone hydrochloride as listed in Table 16. 
Example 183 

The compound obtained in Reference Example 60 and the 
15 corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give 2-amino-4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3- 
methoxycarbonyl-l(2H)-isoquinolinone as listed in Table 16. 
Example 184 

The compound obtained in Reference Example 80 and the 
20 corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-2-(3-hydroxy- 
propyl)-3-methoxycarbonyl-l(2H)-isoquinohnone as listed in Table 16. 
Example 1 85 

To a solution of the compound obtained in Example 184 (190 mg) in 
25 dimethylformamide (3 ml) are added nicotinoyl chloride (69 mg) and 
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triethylamine (0.1 1 ml), and the mixture is stirred at room temperature overnight. 
To the reaction mixture are added nicotinoyl chloride (69 mg) and triethylamine 
(0.1 1 ml), and the mixture is stirred overnight. After the reaction is complete, to 
the mixture are added ethyl acetate and water. The ethyl acetate layer is 
5 separated, washed, dried, and concentrated under reduced pressure to give 4-(3- 
bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyI-2-[3- 
(nicotinoyloxy)propyl]-l(2H)-isoquinolinone (170 mg) as listed in Table 16. 
Examples 186-198 

The compound obtained in Reference Example 80 and the 
10 corresponding starting compounds are treated in the same manner as in Example 
4 or*31 to give the following compounds as listed in Table 16. 

2-n-butyl-4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3- 
methoxycarbonyl-l(2H)-isoquinolinone (Example 186); 

4-(3-bromo-4,5-dimethoxyphenyl)-2-carbamoylmethyl-6,7-dimethoxy-3- 

15 methoxycarbonyl-l(2H)-isoquinolinone (Example 187); 

4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 

(6-quinolyl)-l(2H)-isoquinolinone (Example 188); 

4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 

(2-tetrahydrofurylmethyl)-l(2H)-isoquinolinone (Example 189); 
20 4-(3"bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 
(3-quinolyl)-l(2H)-isoquinolinone (Example 190); 

4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-2-[(l-hydroxymethyl- 
2-hydroxy )ethyl] -3-methoxycarbonyl- 1 (2H)-isoquinolinone (Example 191); 
4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-2-(3-dimethylamino- 
25 propyl)-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 192); 
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4-(3-bromo-4,5-diniethoxyphenyl)-2-[3-(tert-butoxycarbonylamino)- 
propyl]-6,7-dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 
193); 

4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 
5 (3-rnethoxypropyl)-l(2H)-isoquinolinone (Example 194); 

2-(N-benzylpiperidin-4-yl)-4-(3-bromo-4,5-dimethoxyphenyl)-6,7- 
dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 195); 

2-benzyl-4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxy- 
carbonyl-l(2H)-isoquinolinone (Example 196); 
10 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 
propyl-l(2H)-isoquinolinone (Example 197); 

2-[3-(6-amino)pyridyl]-4-(3-bromo-4,5-dimethoxyphenyl)-6,7- 
dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 198); 
Examples 199-201 
15 The compound obtained in Reference Example 80 and the 

corresponding starting compounds are treated in the same manner as in Example 
46 to give the following compounds as listed in Table 16. 

2-(4-aminopropyl)-4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3- 
methoxycarbonyl-l(2H)-isoquinolinone hydrochloride (Example 199); 
20 2-(cis-2-amino-l-hexyl)-4-(3-bromo-4,5-dimethoxyphenyl)-6,7- 
dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone (Example 200); 

2-(4-aminocyclohexyl)-4-(3-bromo-4,5-dimethoxyphenyl)-6,7- 
dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone hydrochloride (Example 
201); 

25 Example 202 



wo 98/38168 



PCT/JP98/00715 



176 

The compound obtained in Reference Example 60 and the 
corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give 2-(4-acetylaminophenyl)-4-(3-bromo-4,5-dimethoxyphenyl)-6J- 
dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone as listed in Table 16. 
5 Examples 203-204 

The compound obtained in Reference Example 60 and the 
corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give the following compounds as listed in Table 16. 

4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 
10 morpholino-l(2H)-isoquinolinone (Example 203); 

2-[(4-benzyloxycarbonyl)piperazin-l-yl]-4-(3-bromo-4,5-dimethoxy- 
phenyl)-6,7-dimethoxy-3-methoxy carbonyl- 1 (2H)-isoquinolinone (Example 
204); 

Examples 205-206 

15 The compound obtained in Example 204 (550 mg) is dissolved in a 25 % 

solution of hydrogen bromide in acetic acid (2.5 ml), and the mixture is stirred at 
room temperature for 15 minutes. To the reaction mixture are added ethyl 
acetate and a saturated aqueous sodium hydrogen carbonate solution. The 
ethyl acetate layer is separated, washed, dried, and concentrated under reduced 

20 pressure. The resulting residue is dissolved in acetonitrile (3 ml), and thereto are 
added 2-bromoethanol (99 mg) and potassium carbonate (65 mg). The reaction 
mixture is heated under reflux for three hours. The reaction solution is warmed 
to room temperature, and thereto are added ethyl acetate and a saturated 
aqueous sodium hydrogen carbonate solution. The ethyl acetate layer is 

25 separated, washed, dried, and concentrated under reduced pressure. The residue 
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is purified by silica gel column chromatography (solvent; chloroform:methanol = 
20:1) to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-2-[4-(2-hydroxy- 
ethyl)piperazin-l-yl]-3-methoxycarbonyl-l(2H)-isoquinolinone as listed in Table 
16. The compound thus obtained is dissolved in chloroform (3 ml), and thereto 

5 is added a 4M solution of hydrogen chloride in ethyl acetate (50 )il). The 
reaction mixture is concentrated under reduced pressure, and to the residue is 
added diethyl ether. The resulting crystals are collected by filtration to give 4- 
(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-2-[4-(2-hydroxyethyl)- 
piperazin-l-yl]-3-methoxycarbonyl-l(2H)-isoquinolinone hydrochloride 

10 (Example 205) as listed in Table 16, During the above reaction (the reaction of 
the compound obtained in Example 204 with 2-bromoethanol)» 2-(4-benzyl- 
piperazin-l-yl)-4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxy- 
carbonyl-l(2H)-isoquinolinone (Example 206) as listed in Table 16 is obtained 
as a by-product. 

15 Example 207 

The compound obtained in Example 193 is treated in the same manner as 
in Example 24 to give 2-(4-aminopropyl)-4-(3-bromo-4,5-dimethoxyphenyl)- 
6,7-dimethoxy-3-methoxycarbonyl- 1 (2H)-isoquinolinone hydrochloride as 
listed in Table 16. 

20 Example 208 

4-(4-Bromo-3,5-dimethoxyphenyl)-3-hydroxy-6,7-dimethoxy-3,4- 
dihydroisocoumarin-3-carboxylic acid (the compound obtained in Reference 
Example 81) and the corresponding starting compounds are treated in the same 
manner as in Example 4 or 31 to 2-[4-(tert-butoxycarbonylamino)phenyl]-4-(4- 

25 bromo-3,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-l(2H)- 
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isoquinolinone, which is further treated in the same manner as in Example 24 to 
give 2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-6,7-dimethoxy-3- 
methoxycarbonyl-l(2H)-isoquinolinone hydrochloride as listed in Table 17. 
Example 209 

5 4-(3,5-Dimethoxyphenyl)-3-hydroxy-6,7-dimethoxy-3,4-dihydro- 

isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
83) and the corresponding starting compounds are treated in the same manner 
as in Example 4 or 31 to 2-[4-(tert-butoxycarbonylamino)phenyl]-6,7- 
dimethoxy-4-(3,5-dimethoxyphenyl)-3-methoxycarbonyM(2H)-isoquinolinone, 

10 which is further treated in the same manner as in Example 24 to give 2-(4-amino- 
phenyl)-6,7-dimethoxy-4-(3,5-dimethoxyphenyl)-3-methoxycarbonyl-l(2H)- 
isoquinolinone hydrochloride as listed in Table 17. 
Examples 210-211 

The corresponding 6,7-dimethoxyisocoumarin-3-carboxylic acid 

15 compounds (the compounds obtained in Reference Example 61 or 63) and the 
corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give the following compounds as listed in Table 17. 

4-(4-bromo-3,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-2- 
morpholino-l(2H)-isoquinoHnone (Example 210); 

20 6,7-dimethoxy-4-(3,5-dimethoxyphenyl)-3-methoxycarbonyl-2- 
morpholino-l(2H)-isoquinoHnone (Example 211); 
Example 212 

6,7-Dimethoxy-4-(2,3»4-trimethoxyphenyl)isocoumarin-3-carboxylic acid 
(the compound obtained in Reference Example 64) and the corresponding 
25 starting compounds are treated in the sanie manner as in Example 1 or 39 to give 
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6J-dimethoxy-3-methoxycarbonyl-2-phenyl-4-(2,3,4-trimethoxyphenyl)-l(^^ 
isoquinolinone as listed in Table 17. 
Example 213 

7-Benzyloxy-3-hydroxy-6-methoxy-4-(3,4,5-trimethoxyphenyl)-3,4- 
5 dihydroisocoumarin-3-carboxylic acid (the compound obtained in Reference 
Example 71) and the corresponding starting compounds are treated in the same 
manner as in Example 4 or 31 to give 7-benzyloxy-6-methoxy-3-methoxy- 
carbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in 
Table 18. 
10 Example 214 

The compound obtained in Example 213 treated in the same manner as in 
Example 2 to give 7-hydroxy-6-methoxy-3-methoxycarbonyl-2-phenyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoUnone as listed in Table 18. 
Examples 215-217 

15 The compound obtained in Example 214 is treated in the same manner as 

in Example 3 to give the following compounds as listed in Table 18. 

6-methoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-7- 
(4-pyridylmethyloxy)-l(2H)-isoquinoHnone hydrochloride (Example 215); 

6-methoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-7- 
20 (3-pyridylmethyloxy)-l(2H)-isoquinolinone hydrochloride (Example 216); 

6-raethoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-7- 
(2-pyridylmethyloxy)-l(2H)-isoquinohnone hydrochloride (Example 217); 
Example 218 

Pyrrol-2-carboxylic acid (38.4 mg) and 1-hydroxybenzotriazole 
25 monohydrate (53 mg) are dissolved in acetonitrile (10 ml), and thereto is added 
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l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (66.3 mg), and 
the mixture is stirred at room temperature for 30 minutes. The reaction mixture is 
added to a solution of the compound obtained in Example 214 (162 mg) and 
potassium carbonate (48 mg) in dimethylformamide (10 ml), and the mixture is 

5 stirred at room temperature for 30 minutes. Water and ethyl acetate are added 
to the reaction mixture. The ethyl acetate layer is separated, washed, dried, and 
concentrated under reduced pressure. The residue is crystallized from diethyl 
ether to give 6-methoxy"3-methoxycarbonyl-2-phenyl-7-(2-pyrrolylcarbonyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (145 mg) as Hsted in 

10 Table 18. 

Examples 219-220 

The compound obtained in Example 214 is treated in the same manner as 
in Example 7-(l) to give the compounds as listed in Table 18. 

6-methoxy-3-methoxycarbonyl-2-phenyl-7-(2-thienylmethyloxy)-4- 

15 (3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 219); 

6-methoxy-3-methoxycarbonyl-7-{[(l-methyl-2-methoxycarbonyl)- 
pyrrol-4-yl]methyloxy }-2-phenyl-4-(3,4,5-trimethoxy phenyl)- 1(2H)- 
isoquinolinone (Example 220); 
Example 221 

20 7-Benzyloxy-3-hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydro- 

isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
73) and the corresponding starting compounds are treated in the same manner 
as in Example 4 or 31 to give 2-[4-(tert-butoxycarbonylamino)phenyl]-7-benzyl- 
oxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as 

25 listed in Table 19. 
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Example 222 

The compound obtained in Example 221 is treated in the same manner as 
in Example 24 to give 2-(4-aminophenyl)-7-benzyloxy-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as listed in Table 
5 19. 

Example 223 

The compound obtained in Example 221 is treated in the same manner as 
in Example 5 to give 2-[4-(tert-butoxycarbonylamino)phenyl]-7-hydroxy-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in 
10 Table 19. 

Example 224 

The compound obtained in Example 223 is treated in the same manner as 
in Example 24 to give 2-(4-aminophenyl)-7-hydroxy-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as listed in Table 
15 19. 

Example 225 

The compound obtained in Example 223 is treated in the same manner as 
in Example 6 or 7 to give 2-(4-aminophenyl)-3-methoxycarbonyl-7-(2-quinolyl- 
methyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoUnone dihydrochloride 
20 as listed in Table 19. 
Examples 226-227 

The compound obtained in Example 223 is treated in the same manner as 
in Example 6 or 7 to give the following compounds as listed in Table 19. 
.2-(4-aminophenyl)-3-methoxycarbonyl-7-(4-quinolylmethyloxy)-4- 
25 (3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride (Example 226); 
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2-(4-aminophenyl)-3-methoxycarbonyl-7-(3-quinolylmethyloxy)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride (Example 227); 
Example 228 

The compound obtained in Example 4 is treated in the same manner as in 
5 Example 6-(2) to give 2-(4-aminophenyl)-7-benzyloxy-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l (2H)-isoquinolinone hydrochloride as 
listed in Table 20. 
Example 229 

The compound obtained in Example 5 is treated in the same manner as in 
10 Example 6-(2) to give 2-(4-aminophenyl)-7-hydroxy-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l (2H)-isoquinolinone hydrochloride as 
listed in Table 20. 
Examples 230-238 

The compound obtained in Example 5 and the corresponding starting 
15 compounds are treated in the same manner as in Example 6 to give the 
following compounds as listed in Table 20. 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-(tert-butoxycarbonylmethyl- 
oxy)-6-methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 230 (1)); 
20 2-(4-aminophenyl)-7-(carboxymethyloxy)-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 230 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-cyclopentyloxy-6-methoxy- 
3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoUnone (Example 
25 231 (D); 
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2-(4-aminophenyl)-7-cyclopentyloxy-6-methoxy-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 231 
(2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-[2-(N,N-dimethylamino)ethyl- 
5 oxy]-6-methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 232 (1)); 

2-(4-aminophenyl)-7-[2-(N,N-dimethylamino)ethyloxy]-6-methoxy-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydro- 
chloride (Example 232 (2)); 
10 2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-[2-(2-methoxyethyloxy)ethyloxy]-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoqumolinone (Example 233 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-[2-(2-methoxy- 
ethyloxy)ethyloxy]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydro- 
15 chloride (Example 233 (2)); 

7-ethoxy-2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 
234(1)); 

2-(4-aminophenyl)-7-ethoxy-6-methoxy-3-methoxycarbonyl-4-(3,4,5- 
20 trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 234 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(2-methoxyethyloxy)-4-(3,4,5-lrimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 235 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-methoxyethyl- 
25 oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 
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235 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(4-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 236 (1)); 
5 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(4-pyridylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone dihydrochloride 
(Example 236 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(3-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
1 0 isoquinolinone (Example 237 ( 1 )) ; 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(3-pyridylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride 
(Example 237 (2)); 

2-[4-(tert-butoxycarbonyIamino)phenyl]-6-methoxy-3-methoxy- 
15 carbonyl-7-(2-quinolylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 238 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-quinolylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone dihydrochloride 
(Example 238 (2)); 
20 Example 239 

(1) The compound obtained in Example 5 and the corresponding starting 
compounds are treated in the same manner as in Example 6-(l) to give 2-[4-(tert- 
butoxycarbonylamino)phenyl]-7-(2-hydroxyethyloxy)-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 20. 
25 (2) The compound thus obtained is treated in the same manner as in Example 
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24 to give 2-(4-aniinophenyl)-7-(2-hydroxyethyloxy)-6-niethoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone hydrochloride as 
listed in Table 20. 
Examples 240-253 

5 The compound obtained in Example 5 and the corresponding starting 

compounds are treated in the same manner as in Example 6 to give the 
following compounds as listed in Table 20. 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbony l-7-(2-pheny lethy loxy )-4-(3 ,4,5-trimethoxypheny 1)- 1 (2H)-isoquinolin- 
10 one (Example 240 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-phenylethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 
240 (2)); 

7-benzoylmethyloxy-2-[4-(tert-butoxycarbonylamino)phenyl]-6- 
15 methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
(Example 241 (1)); 

2-(4-aminophenyl)-7-benzoylmethyloxy-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 241 (2)); 

20 2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 

carbonyl-7-(2-nitrobenzyloxy)-4-(3 ,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolin- 
one (Example 242(1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-nitrobenzyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l (2H)-isoquinolinone hydrochloride (Example 

25 242 (2)); 



wo 98/38168 



PCT/JP98/00715 



186 

2-[4-(tert-butoxycarbonylaraino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(3-nitrobenzyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolin- 
one (Example 243 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(3-nitrobenzyl- 
5 oxy)-4-(3,4,5-triinethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 
243 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-cyclohexylmethyloxy-6- 
methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
(Example 244(1)); 

10 2"(4-aminophenyl)-7-cyclohexylmethyloxy-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 244 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(niethoxycarbonylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 

15 isoquinolinone (Example 245 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(methoxycarbonyl- 
methyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 245 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-(3,4-dichlorobenzyloxy)-6- 
20 metlioxy-3-methoxycarbonyl-4-(3,4,5-trimethoxypheny 1)- 1 (2H)-isoquinolinone 
(Example 246 (1)); 

2-(4-aminophenyl)-7-(3,4-dichlorobenzyloxy)-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 246 (2)); 

25 2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
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carbonyl-7-(4-nilrobenzyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolin- 

one {Example 247 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(4-nitrobenzyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 
5 247 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(4-phenylbenzyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 248 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(4-phenylbenzyl- 
10 oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 
248 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(3-methoxycarbonylbenzyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 249 (1)); 
15 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(3-methoxy- 
carbonylbenzyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
hydrochloride (Example 249 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-(2-fluorobenzyloxy)-6- 
methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
20 (Example 250 (1)); 

2-(4-aminophenyl)-7-(2-fluorobenzyloxy)-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 250 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
25 carbonyl-7-(l-naphthylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
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isoquinolinone (Example 251 (1)); 

2-{4-aminophenyl)-6-melhoxy-3-methoxycarbonyl-7-(l-naphthylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 
251 (2)); 

5 2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(2-naphthylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 252 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-naphthylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 

10 252(2)); 

7-allyloxy-2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 
253 (D); 

7-allyloxy-2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-4-(3,4,5- 
15 trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 253 (2)); 
Example 254 

(1) The compound obtained in Example 5 and the corresponding starting 
compounds are treated in the same manner as in Example 6-(l) to give 2-[4-(tert- 
butoxycarbonylamino)phenyl]-6-methoxy-3-methoxycarbonyl-7-(4-methoxy- 

20 carbonylbenzyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone. 
m.p. 197-199T 

(2) The compound thus obtained is treated in the same manner as in Example 
21 to give 2-(4-aminophenyl)-7-(4-carboxybenzyloxy)-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l (2H)-isoquinolinone hydrochloride as 

25 listed in Table 20. 
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(3) The compound thus obtained is treated in the same manner as in Example 
6-(2) to give 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(4-methoxy- 
carbonylbenzy]oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
hydrochloride as listed in Table 20. 
5 Example 255 

(1) A suspension of the compound obtained in Example 5 (300 mg), 2-bromo- 
pyridine (57 |il), copper iodide (113 mg) and potassium carbonate (82 mg) in 
dimethylformamide (5 ml) is healed with stirring at 80°C for five hours. After 
the reaction is complete, the reaction mixture is extracted with ethyl acetate. 

10 The extract is washed with aqueous ammonia, and further washed with water, 
dried, and concentrated under reduced pressure. The residue is purified by 
Chromatotron (solvent; hexane:ethyl acetate = 1:1) to give 2-[4-(tert-butoxy- 
carbonylamino)phenyl]-6-methoxy-3-methoxycarbonyl-7-(2-pyridyloxy)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (40 mg) as listed in Table 20. 

15 (2) The compound thus obtained is treated in the same manner as in Example 
24 to give 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-pyridyloxy)- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride as listed in 
Table 20. 
Example 256 

20 (1) The compound obtained in Example 5 and the corresponding starting 

compounds are treated in the same manner as in Example 218 to give 2-[4-(tert- 
butoxycarbonylamino)phenyl]-6'methoxy-3-methoxycarbonyl-7-[(l-methyl-4- 
nitro)pyrrol-2-yl-carbony loxy]-4-(3 ,4,5-trimethoxypheny 1)- 1 (2H)-isoquinolin- 
one as listed in Table 20. 

25 (2) The compound thus obtained is treated in the same manner as in Example 
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6-(2) to give 2-(4-aminophenyl)-6-methoxy-3-niethoxycarbonyl-7-[(l-methyl-4- 
nitro)pyrrol-2-yl-carbonyloxy]-4-(3,4,5-trimethoxyphenyl)-l{2H)-isoquinoIin- 
one hydrochloride as listed in Table 20. 
Example 257 

5 (1) The compound obtained in Example 5 (200 mg) is dissolved in dimethyl- 
formamide (10 ml), and thereto are added benzoyl chloride (40 p.1), triethylamine 
(48 |il) and 4-dimethylaminopyridine (5 mg), and the mixture is stirred at room 
temperature overnight. After the reaction is complete, to the mixture is added a 
saturated aqueous sodium hydrogen carbonate solution, and the mixture is 

10 extracted with ethyl acetate. The extract is washed, dried, and concentrated 
under reduced pressure. The residue is purified by silica gel column chromato- 
graphy (solvent; hexane:ethyl acetate = 1:1) to give 7-benzoyloxy-2-[4-(tert- 
butoxycarbonylamino)phenyl]-6-methoxy-3-methoxycarbonyI-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 20. 

15 (2) The compound thus obtained is treated in the same manner as in Example 
6-(2) to give 2-(4-aminophenyl)-7-benzoyloxy-6-methoxy-3-methoxycarbonyl- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoHnone hydrochloride as listed in 
Table 20. 
Example 258 

20 (1) The compound obtained in Example 5 and the corresponding starting 
compounds are treated in the same manner as in Example 218 to give 2-[4-(tert- 
butoxycarbonylamino)phenyl]-6-methoxy-3-methoxycarbonyl-7-(2-pyrrolyl- 
carbonyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoHnone as listed in 
Table 20, which is used in the subsequent reaction without further purification. 

25 (2) The compound thus obtained is treated in the same manner as in Example 
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6-(2) to give 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-pyrrolyl- 
carbonyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
as listed in Table 20. 
Examples 259-268 

5 The compound obtained in Example 5 and the corresponding starting 

compounds are treated in the same manner as in Example 7 to give the 
following compounds as listed in Table 20. 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-[2-(2-pyridyl)ethyloxy]-4-(3,4,5-trimelhoxyphenyl)-l(2H)- 
10 isoquinolinone (Example 259 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-[2-(2-pyridyl)ethyl- 
oxy]-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone dihydrochloride 
(Example 259 (2)); 

2'"[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
15 carbony]-4-(3,4,5-trimethoxyphenyI)-7-(3-thienylmethyloxy)-l(2H)-isoquinolin- 
one (Example 260 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
phenyl)-7-(3-thienylmethyloxy)-l(2H)-isoquinolinone hydrochloride (Example 
260 (2)); 

20 2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-7-(4-quinolylmethyloxy)-l(2H)- 
isoquinolinone (Example 261 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(4-quinolylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone dihydrochloride 

25 (Example 261 (2)); 
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2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(3-methylbenzyloxy)-4-(3A5-trimethoxyphenyl)-l(2H)-isoquinolin- 
one (Example 262 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(3-methylbenzyl- 
5 oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 
262 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-[(2-chloro-5-nitro)benzyl- 
oxy]-6-methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 263 (1)); 

10 2-(4-aminophenyl)-7-[(2-chloro-5-nitro)benzyloxy]-6-methoxy-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone hydro- 
chloride (Example 263 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-7-(3-methoxy- 
benzyloxy)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolin- 

15 one (Example 264 (1)), which is used in the subsequent reaction without further 
purification; 

2-(4-aminophenyl)-6-methoxy-7-(3-methoxybenzyloxy)-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 264 (2)); 

20 7-[3-(tert-butoxycarbonylamino)benzyloxy]-2-[4-(tert-butoxycarbonyl- 
amino)phenyI]-6-methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
l(2H)"isoquinolinone (Example 265 (1)), which is used in the subsequent 
reaction without further purification; 

7-(3-aminobenzyloxy)-2-(4-aminophenyl)-6-methoxy-3-methoxy- 

25 carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride 
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(Example 265 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-cyclopentylmethyloxy-6- 
methoxy-3-niethoxycarbonyl-4-(3,4,5-trimethoxyphenyl)"l(2H)-isoquinolinone 
(Example 266 (1)), which is used in the subsequent reaction without further 
5 purification; 

2-(4-aminophenyl)-7-cyclopentylmethyloxy-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 

(Example 266 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-[4-(l-tert-butoxycarbonyl)- 
10 piperidylmethyloxy]-6-methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 

phenyl)-l(2H)-isoquinolinone (Example 267 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(4-piperidyl- 
methyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoUnone dihydrochloride 
(Example 267 (2)); 

15 2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 

carbonyl-7-(2-piperidinoethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 

isoquinolinone (Example 268 (1)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-piperidino- 

ethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride 
20 (Example 268 (2)); 

Example 269 

(1) A solution of the compound obtained in Example 5 (100 mg) and triethyl- 
amine (50 mg) in chloroform (10 ml) is cooled to -lO'C, and thereto is added 
dropwise a solution of triphosgene (49 mg) in chloroform. The mixture is 
25 warmed to room temperature, and the mixture is stirred for 30 minutes. To the 
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mixture is added a solution of N-methylpiperazine (50 mg) and triethylamine (17 
mg) in chloroform, and the mixture is further stirred for two hours. After the 
reaction is complete, the reaction mixture is washed, dried, and concentrated 
under reduced pressure. The residue is crystallized from diethyl ether to give 2- 
5 [4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxycarbonyl-7-(4- 
methylpiperazinylcarbonyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolin- 
one (73 mg) as listed in Table 20, 

(2) The compound thus obtained is treated in the same manner as in Example 
24 to give 2-(4-aminophenyl)-7-(4-methylpiperazinylcarbonyloxy)-6-methoxy- 
10 3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydro- 
chloride as listed in Table 20. 
Example 270 

(1) The compound obtained in Example 5 and the corresponding starting 
compounds are treated in the same manner as in Example 269-(l) to give 2-[4- 

15 (tert-butoxycarbonylamino)phenyl]-7-diethylaminocarbonyloxy-6-methoxy-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in 
Table 20. 

(2) The compound thus obtained is treated in the same manner as in Example 
269-(2) to give 2-(4-aminophenyl)-7-diethylaminocarbonyloxy-6-methoxy-3- 

20 methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
hydrochloride as listed in Table 20. 
Example 271 

(1) The compound obtained in Example 5 and the corresponding starting 
compounds are treated in the same manner as in Example 269-(l) to give 2-[4- 
25 (tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxycarbonyl-7- 
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morpholinocarbonyloxy-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as 
listed in Table 20. 

(2) The compound thus obtained is treated in the same manner as in Example 
269-(2) to give 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7- 
5 morpholinocarbonyloxy-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
hydrochloride as Hsted in Table 20. 
Example 272 

(1) The compound obtained in Example 5 and the corresponding starting 
compounds are treated in the same manner as in Example 6-(l) to give 2-[4-(tert- 

10 butoxycarbonylamino)phenyl]-7-cyanomethyl-6-methoxy-3-methoxycarbonyl- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone. m.p. 136-138T. 

(2) A solution of the compound thus obtained (310 mg), sodium azide (156 
mg) and ammonium chloride (128 mg) in dimethylformamide (30 ml) is heated 
with stirring at 70^0 for 48 hours. To the mixture is added v^ater, and the 

15 mixture is extracted with ethyl acetate. The extract is v^ashed, dried, and 

concentrated under reduced pressure. The residue is crystallized from a mixture 
of ethyl acetate and diethyl ether to give 2-[4-(tert-butoxycarbonylamino)- 
phenyl]-6-methoxy-3-methoxycarbonyl-7-(5-tetrazolylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone (178 mg) as listed in Table 20. 

20 (3) The compound thus obtained is treated in the same manner as in Example 
6-(2) to give 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(5-tetrazolyl- 
methyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as 
listed in Table 20. 
Examples 273-275 

25 (1) The compound obtained in Example 6 (1), 236 (1) or 237 (1) is treated 
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with m-chloroperbenzoic acid to give the following compounds as listed in 
Table 20. 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(N-oxo-4-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
5 isoquinolinone (Example 273 (1)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-7-(N-oxo-3-pyridylmethyIoxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 274 (1)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
1 0 carbony l-7-(N-oxo-2-pyridylmethy loxy )-4-(3,4,5-trimethoxyphenyl)- 1 (2H)- 
isoquinolinone (Example 275 (1)); 

(2) The compounds thus obtained are treated in the same manner as in 
Example 6-(2) to give the following compounds as listed in Table 20. 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(N-oxo-4-pyridyl- 
1 5 methyloxy)-4-(3,4,5-trimethoxyphenyl)-l (2H)-isoquinolinone hydrochloride 
(Example 273 (2)); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(N-oxo-3-pyridyl- 
methyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 274 (2)); 

20 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(N-oxo-2-pyridyl- 
methyIoxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 275 (2)); 
Example 276 

(1) The compound obtained in Example 245-(l) is treated in the same 
25 manner as in Example 21 to give 2-[4-(tert-butoxycarbonylamino)phenyl]-7- 
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(carboxymethyloxy)-6-methoxy-3-methoxycarbonyr-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone. The compound thus obtained (150 mg) is 
dissolved in dimethylformamide (5 ml), and thereto is added carbonyl 
diimidazole (40 mg) under ice-cooling. The mixture is stirred at room 
5 temperature for 30 minutes, and thereto is added cone, aqueous ammonia (0.5 
ml), and the mixture is stirred at room temperature for one hour. After the 
reaction is complete, water is added to the mixture, and the mixture is extracted 
with ethyl acetate. The extract is washed, dried, and concentrated under 
reduced pressure. The residue is crystallized from diethyl ether to give 2-[4- 
10 (tert-butoxycarbonylamino)phenyl]-7-carbamoylmethyloxy-6-methoxy-3- 

methoxycarbonyI-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (141 mg) as 
listed in Table 20. 

(2) The compound thus obtained is treated in the same manner as in Example 
24 to give 2-(4-aminophenyl)-7-carbamoylmethyloxy-6-methoxy-3-methoxy- 
1 5 carbonyl -4-(3 ,4,5-trimethoxypheny 1)- 1 (2H)-isoquinolinone hydrochloride as 
listed in Table 20. 
Ex^mplfi 277 

(1) The compound obtained in Example 249-(l) is treated in tlie same 
manner as in Example 21 to give 2-[4-(tert-butoxycarbonylamino)phenyl]-7-(3- 

20 carboxybenzyloxy)-6-methoxy-3-methoxycarbonyl-4-(3,4,5-triraethoxy- 
phenyl)-l(2H)-isoquinolinone as listed in Table 20, which is used in the 
subsequent reaction without further purification. 

(2) The compound thus obtained is treated in the same manner as in Example 
24 to give 2-(4-aminophenyl)-7-(3-carboxybenzyloxy)-6-methoxy-3-methoxy- 

25 carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as 
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listed in Table 20. 
Examples 278-279 

The compound obtained in Example 2 and the corresponding starting 
compounds are treated in the same manner as in Example 3 to give the 
5 following compounds as listed in Table 21 . 

6-methoxy-3-methoxycarbonyl-2-morpholino-7-(4-pyridylmethyloxy)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 278); 

6-methoxy-3-methoxycarbonyl-2-morpholino-7-(3-pyridylmethyloxy)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 279); 
10 Example 280 

6-Benzyloxy-3-hydroxy-7-methoxy-4-(3,4,5-trimethoxyphenyl)-3- 
carboxylic acid (the compound obtained in Reference Example 72) and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 6-benzyloxy-2-[4-(tert-butoxycarbonylamino)phenyl]-7- 
15 methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
as listed in Table 22, 
fa^mplQ 2^1 

The compound obtained in Example 280 is treated in the same manner as 
in Example 5 to give 2-[4-(tert-butoxycarbonylamino)phenyl]-6-hydroxy-7- 
20 methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
as listed in Table 22. 
Examples 282-283 

The compounds obtained in Example 280-281 are treated in the same 
manner as in Example 6-(2) to give the following compounds as listed in Table 
25 22. 
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2-(4-aininophenyl)-6-benzyloxy-7-methoxy-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 282); 

2-(4-aminophenyl)-6-hydroxy-7-methoxy-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 283); 
5 Examples 284-291 

The compound obtained in Example 281 and the corresponding starting 
compounds are treated in the same manner as in Example 6 to give the 
following compounds as listed in Table 22. 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-methoxy-3-methoxy- 
10 carbonyl-6-[2"(2-methoxyethyloxy)ethyloxy]-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone (Example 284 (1)); 

2-(4-aminophenyl)-7-methoxy-3-methoxycarbonyl-6-[2-(2-methoxy- 
ethyloxy)ethyloxy]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydro- 
chloride (Example 284 (2)); 
15 2-[4-(tert-butoxycarbonylamino)phenyl]-6-ethoxy-7-methoxy-3- 

methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 
285 (D); 

2-(4-aminophenyl)-6-ethoxy-7-methoxy-3-methoxycarbonyl-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 285 (2)); 
20 2-[4-(tert-butoxycarbonylamino)phenyl]-7-methoxy-3-methoxy- 
carbonyl-6-(2-methoxyethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinohnone (Example 286 (1)); 

2-(4-aminophenyl)-7-methoxy-3-methoxycarbonyl-6-(2-methoxyethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 
25 286 (2)); 
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2-[4-(tert-butoxycarbonylamino)phenyl]-6-(2-hydroxyethyloxy)-7- 
methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoIinone 
(Example 287(1)); 

2-(4-aminophenyl)-6-(2-hydroxyethyloxy)-7-methoxy-3-methoxy- 
5 carbonyl-4-(3,4,5-trimethoxyphenyl)-l (2H)-isoquinolinone hydrochloride 
(Example 287 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-methoxy-3-methoxy- 
carbonyl-6-(4-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 288 (1)); 
10 2-(4-aminophenyl)-7-methoxy-3-methoxycarbonyl-6-(4-pyridylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone dihydrochloride 
(Example 288 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-methoxy-3-methoxy- 
carbonyl-6-(3-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
1 5 isoquinolinone (Example 289 (1)); 

2-(4-aminophenyl)-7-methoxy-3-methoxycarbonyl-6-(3-pyridylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride 
(Example 289 (2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-methoxy-3-methoxy- 
20 carbonyl-6-(2-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone (Example 290 (1)); 

2-(4-aminophenyl)-7-methoxy-3-methoxycarbonyl-6-(2-pyridylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride 
(Example 290 (2)); 

25 2-[4-(tert-butoxycarbonylamino)phenyl]-6-cyclopentyloxy-7-methoxy- 
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3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 
291(1)); 

2-(4-aminophenyl)-.6-cyclopentyloxy-7-methoxy-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 291 
5 (2)); 

Example 292 

(1) The compound obtained in Example 281 and the corresponding starting 
compounds are treated in the same manner as in Example 7-(l) to give 2-^[4-(tert- 
butoxycarbonylamino)phenyl]-7-methoxy-3-methoxycarbonyl-6-[(2-(2- 

10 pyridyl)ethyloxy]"4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinohnone as listed in 
Table 22. 

(2) The compound thus obtained is treated in the same manner as in Example 
7-(2) to give 2-(4-aminophenyl)-7-methoxy-3-methoxycarbonyl-6-[(2-(2- 
pyridyl)ethyloxy]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 

1 5 dihy drochloride as listed in Table 22. 
Examples 293-294 

6,7-Dimethoxy-4-(3,4-methylenedioxyphenyl)isocoumarin-3-carboxylic 
acid (the compound obtained in Reference Example 65) or 4-(3,4-dichloro- 
phenyl)-6,7-dimethoxyisocoumarin-3-carboxylic acid (the compound obtained 
20 in Reference Example 62), and the corresponding starting compounds are 
treated in the same manner as in Example 1 or 39 to give the following 
compounds as listed in Table 23. 

6,7-dimethoxy-3-methoxycarbonyM-(3,4-methylenedioxyphenyl)-2- 
phenyl-l(2H)-isoquinolinone (Example 293); 

25 4-(3,4-dichlorophenyl)-6,7-dimethoxy-3-methoxycarbonyl-2-phenyl- 
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l(2H)-isoquinolinone (Example 294); 
Example 295 

The compound obtained in Example 202 is treated in the same manner as 
in Example 40 to give 2-(4-aminophenyl)-4-(3-bromo-4,5-dimethoxyphenyl)- 
5 6,7-dimethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone hydrochloride as 
listed in Table 24. 
Example 296 

4-(3-Bromo-4,5-dimethoxyphenyl)-6,7-dimethoxyisocoumarin-3- 
carboxylic acid (the compound obtained in Reference Example 60) and the 
10 corresponding starting compounds are treated in the same manner as in Example 
1 or 39 to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-2-(6-lH- 
indazolyl)-3-methoxycarbonyl-l(2H)-isoquinolinone as listed in Table 24. 
Example 297 

3-Hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydroisocoumarin-3- 
15 carboxylic acid (the compound obtained in Reference Example 75) and the 

corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 2-(I-indolyl)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone as listed in Table 24. 
Example 298 

20 To a solution of the compound obtained in Example 67 (5.60 g) in 

methylene chloride (15 ml) is added trifluoroacetic acid (15 ml), and the mixture 
is allowed to stand at room temperature for three hours. After the reaction is 
complete, the reaction mixture is concentrated under reduced pressure. The 
resulting residue is dissolved in ethyl acetate, and extracted. The extract is 

25 washed, dried, and concentrated under reduced pressure. The resulting residue 
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is crystallized from ethyl acetate to give 3-methoxycarbonyl-2-(trifluoroacetyl- 
amino)-4-(3,4,5-triniethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 24. 
Example 299 

4-(3,5-Dibromo-4-methoxyphenyl)-6,7-dimethoxy-3-hydroxy-3,4- 
5 dihydroisocoumarin-3-carboxylic acid (the compound obtained in Reference 
Example 86) and the corresponding starting compounds are treated in the same 
manner as in Example 4 or 31 to give 4-(3,5-dibromo-4-methoxyphenyl)-6,7- 
dimethoxy-3-methoxycarbonyl-2-phenyl-l(2H)-isoquinolinone as listed in 
Table 24, 
10 Examples 300-308 

The compound obtained in Example 8-(2) and the corresponding starting 
compounds are treated in the same manner as in Example 9 to give the 
following compounds as listed in Table 25. 

2-(4-aminophenyl)-7-(4-aminobenzyloxy)-6-methoxy-3-methoxy- 
15 carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride 
(Example 300); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(3,4-methylene- 
dioxybenzyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydro- 
chloride (Example 301); 
20 2-(4-aminophenyl)-7-(2,4-dimethoxybenzyloxy)-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 302); 

2-(4-aminophenyl)-7-(2,5-dimethoxybenzyloxy)-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
25 (Example 303); 
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2-(4-aminophenyl)-7-(3,5-dimethoxybenzyloxy)-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 304); 

2.(4-aminophenyl)-7-(3,4-diniethoxybenzyloxy)-6-methoxy-3-methoxy- 
5 carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 305); 

2-(4-aminophenyl)-7-(2,3-dimelhoxybenzyloxy)-6-methoxy-3-methoxy- 
carbony l-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinoHnone hydrochloride 
(Example 306); 

10 2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-methoxybenzyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l (2H)-isoquinolinone hydrochloride (Example 
307); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(4-methoxybenzyl- 

oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoIinone hydrochloride (Example 
15 308); 

Examples 309-316 

The compound obtained in Example 223 and the corresponding starting 

compounds are treated in the same manner as in Example 6 or 7 to give the 

following compounds as listed in Table 26. 
20 2-(4-aminophenyl)-7-(2-benzimidazolylmethyloxy)-3-methoxycarbonyl- 

4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride (Example 

309); 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(4-methylphenylsulfonyloxy)- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 310); 
25 2-[4-(tert-butoxycarbonylamino)phenyl]-3-methoxycarbonyl-7-(4- 
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py ridylinethyloxy)-4-(3,4,5-trimethoxypheny 1)- 1 (2H)-isoquinolinone (Example 
311(1)); 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(4-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinonedihydrochloride (Example 311 (2)); 
5 2-[4-(tert-butoxycarbonylamino)phenyl]-3-methoxycarbonyl-7-(3- 

pyridylmethyloxy)-4-(3,4,5-lrimethoxyphenyl)-l(2H)-isoquinolinone (Example 
312(1)); 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(3-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride (Example 312 (2)); 
10 2-[4-(tert-butoxycarbonylamino)phenyl]-3-methoxycarbonyl-7-(2- 

pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 
313(1)); 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(2-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride (Example 313 (2)); 
15 2-(4-aminophenyl)-3-methoxycarbonyl-7-(4-nitrobenzyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 314); 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(3-nitrobenzyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 315); 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(2-nitrobenzyloxy)-4-(3,4,5- 
20 trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 316); 
Example 317 

7-Ben2yloxy-4-(4-bromo-3,5-dimethoxyphenyl)-6-methoxy-3,4-dihydro- 
isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
102) and the corresponding starting compounds are treated in the same manner 
25 as in Example 4 or 31 to give 7-benzyloxy-4-(4-bromo-3,5-dimethoxyphenyl)- 
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244-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxycarbonyl4(2 

isoquinolinone as listed in Table 27. , 
Rxample 318 

The compound obtained in Example 317 is treated in the same manner as 
5 in Example 24 to give 2-(4-aminophenyl)-7-benzyloxy-4-(4-bromo-3,5- 
dimethoxyphenyl)-6-methoxy-3-methoxycarbonyl-l(2H)-isoquinolinone 

hydrochloride as listed in Table 27. 
Example 319 

(1) The compound obtained in Example 317 (3.66 g) is dissolved in 1,4- 
10 dioxane (45 ml), and thereto are added cone, hydrochloric acid (50 ml) and 

methanol (5 ml). The mixture is heated with stirring at 90'C for 1.5 hour. To the 
mixture is added gradually a 2M aqueous sodium hydroxide solution (200 ml) 
under ice-cooling, and the mixture is neutralized with a saturated aqueous 
sodium hydrogen carbonate solution. The mixture is extracted with ethyl 
15 acetate, and the extract is washed, dried, and concentrated under reduced 
pressure. The residue is crystallized from diethyl ether to give 2-(4-amino- 
phenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-7-hydroxy-6-methoxy-3-methoxy- 

carbonyl-l(2H)-isoquinolinone (2.54 g) as listed in Table 27. 

(2) The compound thus obtained is reacted in the same manner as in 

20 Example 9-(3) to give 2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-7- 
hydroxy-6-methoxy-3-methoxycarbonyl-l(2H)-isoquinolinone hydrochloride 

as listed in Table 27. 
Example 320 

A mixture of the compound obtained in Example 3 19-(1) (400 mg), 4- 
25 picolyl chloride hydrochloride (120 mg) and potassium carbonate (252 mg) in 
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dimethylformamide (15 ml) is heated with stirring at 60°C for three hours. To 
the mixture is added water, and the mixture is extracted with ethyl acetate. The 
ethyl acetate layer is washed, dried, and concentrated under reduced pressure. 
The residue is crystallized from ethyl acetate, and the resulting crystals are 

5 dissolved in a mixture of chloroform (20 ml) and methanol (5 ml). To the mixture 
is added a 4M solution of hydrogen chloride in ethyl acetate (5 ml), and the 
mixture is crystallized from diethyl ether to give 2-(4-aminophenyl)-4-(4-bromo- 
3,5-dimethoxyphenyl)-6-methoxy-3-methoxycarbonyl-7-(4-pyridylmethyloxy)- 
l(2H)-isoquinolinone dihydrochloride (328 mg) as listed in Table 27. 

10 Examples 321-323 

The compound obtained in Example 319-(1) and the corresponding 
starting compounds are treated in the same manner as in Example 320 to give 
the following compounds as listed in Table 27. 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-6-methoxy-3- 

15 methoxycarbonyl-7-(3-pyridylmethyloxy)-l(2H)-isoquinolinone dihydro- 
chloride (Example 321); 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-6-methoxy-3- 
methoxycarbonyl-7-(2-py ridylmethyloxy )- 1 (2H)-isoquinolinone 
dihydrochloride (Example 322); 

20 2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-6-methoxy-3- 
methoxycarbonyl-7-(2-quinolylmethyloxy)-l(2H)-isoquinolinoiie 
dihydrochloride (Example 323); 
Example 324 

7-Benzyloxy-4-(3,4,5-trimethoxyphenyl)isocoumarin-3-carboxylic acid 
25 (the compound obtained in Reference Example 67) and the corresponding 
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starting compounds are treated in the same manner as in Example 1 or 39 to give 

7-benzyloxy-3-methoxycarbonyl-2-morpholino-4-(3,4,5-trimethoxyphenyl)- 
l{2H)-isoquinoIinone as listed in Table 28. 
Example 325 

The compound obtained in Example 324 is treated in the same manner as 
in Example 2 to give 7-hydroxy-3-methoxycarbonyl-2-morpholino-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 28. 
Examples 326-32R 

The compound obtained in Example 325 and the corresponding starting 
compounds are treated in the same manner as in Example 6 or 7 to give the 
following compounds as listed in Table 28. 

3-methoxycarbonyl-2-morpholino-7-(2-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 326); 

3-methoxycarbonyl-2-morpholino-7-(3-pyridylmethyloxy)-4-(3,4,5- 
trimetlioxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 327); 

3-methoxycarbonyl-2-morpholino-7-(4-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 328); 
Examples 329-333 

The compound obtained in Example 5 and the corresponding starting 
compounds are treated in the same manner as in Example 6 or 7 to give the 
following compounds as listed in Table 29. 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-7-[(4-methyl)- 

imidazol-5-yl-methyloxy]-4-(3,4,5-trimethoxyphenyl)-I(2H)-isoquinolinone 
(Example 329); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-cyclopropylmethyloxy-6- 
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methoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
(Example 330-(l)); 

2-(4-aminophenyl)-7-cyclopropylmethyloxy-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone hydrochloride 
5 (Example 330-(2)); 

2-(4-aminophenyl)-7-[(2-hydroxymethyl)pyridin-6-yl-methyloxy]-6- 
mcthoxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
dihydrochloride (Example 331); 

2-(4-aminophenyl)-7-(3,5-diaminobenzyloxy)-6-melhoxy-3-methoxy- 
1 0 carbonyl-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone trihydrochloride 
(Example 332); 

2- (4-aminophenyl)-7-(2-benzimidazolylmethyloxy)-6-methoxy-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone trihydro- 
chloride (Example 333); 

15 Example 334 

3- Hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydroisocoumarin-3-' 
carboxylic acid (the compound obtained in Reference Example 75) and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 2-[4-(2,6-dioxo)piperidyl]-3-methoxycarbonyl-4-(3,4,5- 

20 trimethoxyphenyl)-l(2H)-isoquinohnone as listed in Table 30. 
Example 335 

8-Benzyloxy-3-hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydro- 
isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
79) and the corresponding starting compounds arc treated in the same manner 
25 as in Example 4 or 31 to give 8-benzyloxy-2-[4-(tert-butoxycarbonylamino)- 
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phenyl]-3-methoxycarbonyl-4K3,4,5"trimethoxyphenyl)-l(2H)-isoquinolinone 

as listed in Table 30. 
Example 336 

A solution of the compound obtained in Example 335 (53 mg) in 
5 chloroform (4 ml) is cooled to O'C, and thereto is added a 4M solution of 

hydrogen chloride in ethyl acetate (2 ml). The mixture is stirred at O'C for two 
hours, and thereto is added a saturated aqueous sodium hydrogen carbonate 
solution, and the mixture is extracted with ethyl acetate. The extract is washed, 
dried, and concentrated under reduced pressure. The residue is purified by silica 
10 gel column chromatography (solvent; hexane:ethyl acetate = 1:2) to give 2-(4- 
aminophenyl)-8-benzyloxy-3-medioxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
l(2H)-isoquinolinone (20 mg) as listed in Table 30. 
Example 337 

The compound obtained in Example 336 is treated in the same manner as 
15 in Example 24 to give 2-(4-aminophenyl)-8-hydroxy-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as listed in Table 
30. 

Example 338 

7-Benzyloxy-4-(4-bromo-3,5-dimethoxyphenyl)-3-hydroxy-3,4-dihydro- 
20 isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
104) and the corresponding starting compounds are treated in the same manner 
as in Example 4 or 31 to give 7-benzyloxy-2-[4-(tert-butoxycarbonylamino)- 
phenyl]-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxycarbonyM(2H)- 
isoquinolinone as listed in Table 31. 
25 Example 339 
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The compound obtained in Example 338 is treated in the same manner as 
in Example 24 to give 2-(4-aminophenyl)-7-benzyloxy-4-(4-bromo-3,5- 
dimethoxyphenyl)-3-methoxycarbonyl-l(2H)-isoquinolinone hydrochloride as 

listed in Table 31. 
5 Example 340 

(1) The compound obtained in Example 338 is treated in the same manner as 
in Example 319-(1) to give 2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxy- 
phenyl)-7-hydroxy-3-methoxycarbonyl-l(2H)-isoquinolinone as.listed in Table 

31. 

10 (2) The compound thus obtained is treated in the same manner as in Example 
319-(2) to give 2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-7- 
hydroxy-3-methoxycarbonyl-l(2H)-isoquinolinone hydrochloride as listed in 

Table 31. 
Example 341 

15 7-Benzyloxy-3-hydroxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydro- 

isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
73) and the corresponding starting compounds are treated in the same manner 
as in Example 4 or 31 to give 7-benzyloxy-3-methoxycarbonyl-2-phenyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in Table 32. 

20 Example 342 

The compound obtained in Example 341 is treated in the same manner as 
in Example 2 to give 7-hydroxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5- 
trimethoxyphenyl)- 1 (2H)-isoquinolinone as listed in Table 32. 
Examples 343-347 

25 The compound obtained in Example 342 and the corresponding starting 
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compounds are treated in the same manner as in Example 6 or 7 to give the 
following compounds as listed in Table 32. 

3-methoxycarbonyl-2-phenyl-7-(2-quinolylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 343); 
5 3-methoxycarbonyl-2-phenyl-7-(4-quinolylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 344); 

3-methoxycarbonyl-2-phenyl-7-(4-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinoIinone hydrochloride (Example 345); 

3-methoxycarbonyl-2-phenyl-7-(3-pyridyImethyloxy)-4-(3,4,5- 
10 trimethoxyphenyl)-! (2H)-isoquinolinone hydrochloride (Example 346); 

3-methoxycarbonyl-2-phenyl-7-(2-pyridylmethyloxy)"4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 347); 
Example 348 

The corresponding starting compounds are treated in the same manner as 
15 in Example 3 to give 3-methoxycarbonyl-2-morpholino-7-(2-quinolylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride as listed 
in Table 33. 
Examples 349-352 

The corresponding starting compounds are treated in the same manner as 
20 in Example 9 to give the following compounds as listed in Table 34. 

2-(4-aminophenyl)-7-(3-dimethylaminobenzyloxy)-3-methoxycarbonyl- 
4-(3,4,5-trimethoxy phenyl)- 1 (2H)-isoquinolinone dihydrochloride (Example 
349); 

2-(4-aminophenyl)-3-methoxycarbonyl-7-pyrazinylmethyloxy-4-(3,4,5- 
25 trimethoxyphenyl)- l(2H)-isoquinolinone dihydrochloride (Example 350); 



wo 98/38168 



PCT/JP98/00715 



213 

2-(4-aminophenyl)-7-(3,5-dimethoxybenzyloxy)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 351); 

2-(4-aminophenyl)-7-(2,5-dimethoxybenzyloxy)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 352); 
Example 353 

7-Benzyloxy-4-(4-chloro-3,5-dimethoxyphenyl)-3-hydroxy-3,4-dihydro- 
isocoumarin-3-carboxylic acid (the compound obtained in Reference Example 
105) and the corresponding starting compounds are treated in tlie same manner 
as in Example 4 or 31 to give 7-benzyloxy-2-[4-(tert-butoxycarbonylamino)- 
phenyl]-4-(4-chloro-3,5-dimethoxyphenyl)-3-metoxycarbonyl-l(2H)- 
isoquinolinone, which is further treated in the same manner as in Example 24 to 
give 2-(4-aminophenyl)-7-benzyloxy-4-(4-chloro-3,5-dimethoxyphenyl)-3- 
metoxycarbonyl-l(2H)-isoquinolinone hydrochloride as listed in Table 35. 
Example 354 

The compound obtained in Example 353 is treated in the same manner as 
in Example 319-(1) to give 2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxy- 
phenyl)-7-hydroxy-3-methoxycarbonyl-l(2H)-isoquinohnone as listed in Table 
35. 

Examples 355-358 

The compound obtained in Example 354 and the corresponding starting 
compounds are treated in the same manner as in Example 320 or Example 9(1) 
and (3), to give the following compounds as listed in Table 35. 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(2-pyridylmethy loxy)- 1 (2H)-isoquinolinone dihydrochloride 
(Example 355); 
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carbonyl-7-(3-pyridylmethyloxy)- 1 (2H)-isoquinolinone dihydrochloride 
(Example 356); 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-3-methoxy- 
5 carbonyl-7-(4-pyridylmethyloxy)- 1 (2H)-isoquinolinone dihydrochloride 
(Example 357); 

2-(4-aminophenyl)-4-(4-chloro-3 ,5-dimedlOxyphenyl)-3-methoxy- 
ca^bonyl-7-(2-quinolylmethyloxy)-l(2H)-isoquinolinone dihydrochloride 
(Example 358); 
10 Examples 359-364 

The compound obtained in Example 340 (1) and the corresponding 
starting compounds are treated in the same manner as in Example 320, or 
Example 9 (1) and (3), to give the following compounds as listed in Table 35. 
2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxy- 
1 5 carbony l-7-(2-py ridylmethy loxy)- 1 (2H)-isoquinolinone dihydrochloride 
(Example 359); 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(3-pyridylmethyloxy)-l(2H)-isoquinolinone dihydrochloride 
(Example 360); 

20 2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(4-pyridylmethyloxy )- 1 (2H)-isoquinolinone dihydrochloride 
(Example 361); 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(2-quinolylmethyloxy)-l(2H)-isoquinolinone dihydrochloride 
25 (Example 362); 
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2-(4-aminophenyl)-4-(4-bromo-3,5-diinethoxyphenyl)-7-(3,5-dimethoxy- 
benzyloxy)-3-methoxycarbonyl-l (2H)-isoquinolinone hydrochloride (Example 

363) ; 

7-(3-aminobenzyloxy)-2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxy- 
phenyl)-3-niethoxycarbonyl- 1 (2H)-isoqumolinone dihydrochloride (Example 

364) ; 

Examples 365-366 

The compound obtained in Example 319 (1) and the corresponding 
starting compounds are treated in the same manner as in Example 9 (1) and (3) 
to give the following compounds as listed in Table 37. 

2-(4-aminophenyl)-4-(4-bromo-3.5-dimethoxyphenyl)-7-(3,5-dimethoxy- 

benzyloxy)-6-methoxy-3-methoxycarbonyl- 1 (2H)-isoquinolinone 

hydrochloride (Example 365); 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-7-(2,5-dimethoxy- 

benzyloxy)-6-methoxy-3-methoxycarbonyl- 1 (2H)-isoquinolinone 

hydrochloride (Example 366); 

Example 367 

The compound obtained in Example 319 (1) and the corresponding 
starting compounds are treated in the same manner as in Example 320 to give 2- 
(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-7-cyanomethyloxy-6- 
methoxy-3-methoxycarbonyl"l(2H)-isoquinolinone hydrochloride as listed in 
Table 37. 
Example 368 

The compound obtained in Example 319 (1) and the corresponding 
starting compounds are treated in the same manner as in Example 9 (1) and (3) 
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to give 2-(4-aminophenyl)-4-(4-bromo-3,5-climethoxyphenyl)-7-(l-isoquinolyl- 
methyloxy)-6-iiiethoxy-3-methoxycarbonyl-l(2H)-isoquinolinone dihydro- 
chloride as listed in Table 37. 
Example 369 

A suspension of the compound obtained in Example 224 in chloroform is 
neutralized with a 2M aqueous sodium hydroxide solution under ice-cooling, 
and the mixture is extracted with ethyl acetate. The extract is washed, dried, 
and concentrated under reduced pressure. The residue is dissolved in a small 
amount of ethyl acetate, and the mixture is crystallized from diethyl ether to give 
2-(4-aminophenyl)-7-hydroxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)- 
1 (2H)-isoquinolinone as listed in Table 38. 
Example 370 

The compound obtained in Example 369 is treated in the same manner as 
in Example 8-(2) to give 2-[4-(9-fluorenylmethyloxycarbonylamino)phenyl]-7- 
hydroxy-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
as listed in Table 38. 
Examples 371-374 

The compound obtained in Example 223 and the corresponding starting 
compounds are treated in the same manner as in Example 6 or 7 to give the 
following compounds as listed in Table 38. 

2-(4-aminophenyl)-7-(3,5-diaminobenzyloxy)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone trihydrochloride (Example 371); 

2-(4-aminophenyl)-7-(6-hydroxymethyl-2-pyridylmethyloxy)-3"methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone dihydrochloride 
(Example 372); 
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2-[4-(terl-butoxycarbonylamino)phenyl]-7-(4-methoxycarbonylbenzyl- 
oxy)-3-Tnethoxycarbonyl-4-(3,4,5-lrimethoxyphenyl)-l(2H)-isoquinolinone 
(Example 373-(l)); 

2-(4-aminophenyl)-7-(4-methoxycarbonylbenzyloxy)-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride 
(Example 373-(2)); 

2-[4-(tert-butoxycarbonylamino)phenyl]-7-(3-methoxycarbonylbenzyl- 
oxy)-3-methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
(Example 374); 
Examples 375-376 

The compound obtained in Example 373-(l) or 374 is treated in the same 
manner as in Example 21-(1) and Example 6-(2) to give the following 
compounds as listed in Table 38. 

2-[4-(tert-butoxycarbonylamino)pheny]]-7-(4-carboxybenzyloxy)-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 

375- (l)); 

2-(4-aminophenyl)-7-(4-carboxybenzyloxy)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-I(2H)-isoquinolinone hydrochloride (Example 375- 
(2)); 

2-[4-(tert-butoxycarbonylamino)phenyll-7-(3-carboxybenzyloxy)-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 

376- (l)); 

2-(4-aminophenyl)-7-(3-carboxybenzyloxy)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 376- 
(2)); 
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Examples 377-378 

The compound obtained in Example 375-(l) or 376-(l), and the 
corresponding starting compounds are treated in the same manner as in Example 
129 and 6 (2) to give the following compounds as listed in Table 39. 
5 2-(4-aminophenyl)-3-methoxycarbonyl-7-[4-(4-methylpiperazinyl- 
carbonyl)benzyloxy]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
dihydrochloride (Example 377); 

2-(4-aminophenyl)-3-methoxycarbonyl-7-[3-(4-methylpiperazinyl- 
carbonyl)benzyloxy]-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
10 dihydrochloride (Example 378); 
Examples 379-382 

The compound obtained in Example 369 and the corresponding starting 
compounds are treated in the same manner as in Example 9-(l), and the product 
thus obtained is further treated in the same manner as in Example 9-(3) to give 
15 the following compounds as listed in Table 39. 

2-(4-aminophenyl)-3-methoxycarbonyl-7-[3-(methylamino)benzyloxy]- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride (Example 
379); 

2-(4-aminophenyl)-7-(2-hydroxymethylbenzyloxy)-3-methoxycarbonyl- 
20 4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 380); 

2-(4-aminophenyl)-7-(3-hydroxymethylbenzyloxy)-3-methoxycarbonyl- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 381); 

2-(4-aminophenyl)-7-(4-hydroxymethylbenzyloxy)-3-methoxycarbonyl- 
4-(3,4,5-trimedioxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 382); 
25 Example 383 
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The compound obtained in Example 312-(2) is treated in the same 
manner as in Example 69 to give 2-[4-(acetylamino)phenyl]-3-methoxy- 
carbonyl-7-(2-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)- 
isoquinolinone as listed in Table 40. 
5 Example 384 

(1) The compound obtained in Example 313-(1) is treated in the same manner 
as in Example 273 to give 2-[4-(tert-butoxycarbonylamino)phenyl]-3- 
methoxycarbonyl-7-(N-oxo-2-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)- 
1 (2H)-isoquinolinone as listed in Table 40. 

10 (2) The compound thus obtained is treated in the same manner as in Example 
6-(2), and the product thus obtained is further treated in the same manner as in 
Example 369 to give 2-(4-aminophenyl)-3-methoxycarbonyl-7-(N-oxo-2- 
pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone as listed in 
Table 40. 

15 Examples 385-386 

The compound obtained in Example 325 and the corresponding starting 
compounds are treated in the same manner as in Example 6 or 7 to give the 
following compounds as listed in Table 40. 

7-(3-aminobenzyloxy)-3-methoxycarbonyl-2-morpholino-4-(3,4,5- 

20 trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 385); 

7-(2-benzimidazolylmethyloxy)-3-methoxycarbonyl-2-morpholino-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (Example 386); 
Example 387 

The compound obtained in Example 335 is treated in the same manner as 
25 in Example 8-(l) to give 2-(4-aminophenyl)-8-hydroxy-3-methoxycarbonyl-4- 
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(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoIinone as listed in Table 41. 
Examples 388-392 

The compound obtained in Example 387 is treated in the same manner as 
in Example 6 to give the following compounds as listed in Table 41. 
5 2-(4-aminophenyl)-3-methoxycarbonyl-8-(2-pyridylmethyloxy)-4-{3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride (Example 388); 

2-(4-aminophenyl)-3-methoxycarbonyl-8-(3-pyridylmethyloxy)-4-(3,4,5- 

trimethoxyphenyl)-l(2H)-isoquinolinone dihydrochloride (Example 389); 

2-(4-aminophenyl)-3-methoxycarbonyl-8-(4-pyridylmethyloxy)-4-(3,4,5- 
10 trimethoxyphenyl)-! (2H)-isoquinolinone dihydrochloride (Example 390); 

2-(4-aminophenyl)-3-methoxycarbonyl-8-(2-quinolylmethyloxy)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinoHnone dihydrochloride (Example 391); 

2-(4-aminophenyl)-3-methoxycarbonyl-8-(phenylethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone hydrochloride (Example 392); 
15 Example 393 

The compound obtained in Example 369 and the corresponding starting 
compounds are treated in the same manner as in Example 7 to give 2-(4-amino- 
phenyl)-7-(4-imidazolylmethyloxy)-3-methoxycarbonyl-4-(3,4,5-trimethoxy- 
phenyl)-l(2H)-isoquinolinone dihydrochloride as listed in Table 41. 
20 Example 394 

The compound obtained in Example 382 (300 mg) and triethylamine 
(0.36 ml) is dissolved in dichloromethane (5 ml), and methanesulfonyl chloride 
(0.084 ml) is added dropwise thereto under ice-cooling. After 12 hours, the 
reaction mixture is poured into water, and extracted with dichloromethane. The 
25 extract is washed, dried, and concentrated under reduced pressure. The 
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residue is dissolved in dimethylformamide (5 ml) and thereto is added sodium 
bisformylamide (285 mg), and then the mixture is stirred for 12 hours at room 
temperature. The reaction mixture is poured into water, and extracted with 
ethyl acetate. The extract is washed, dried, and concentrated under reduced 
5 pressure. To the residue are added ethanol (5 ml) and cone, hydrochloric acid 
solution (1 ml), and the mixture is stirred for 12 hours at room temperature. The 
reaction mixture is poured into a saturated aqueous sodium hydrogen carbonate 
solution, and extracted with chloroform. The extract is washed, dried, and 
concentrated under reduced pressure, The residue is purified by silica gel 

10 column chromatography (solvent; chloroform: acetone = 3: 1) to give 7-(4-amino- 
methylbenzyloxy)-2-(4-methanesulfonylaminophenyl)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (108 mg) as listed in Table 41. 
Examples 395-398 

The compound obtained in Example 354 and the corresponding starting 

15 compounds are treated in the same manner as in Example 320 or 9-(l), and the 
product thus obtained is further treated in the same manner as in Example 9-(3) 
to give the following compounds as listed in Table 42. 

2-(4-aminophenyl)-7-(2-benzimidazolylmethyloxy)-4-(4-chloro-3,5- 
dimethoxyphenyl)-3-methoxycarbonyl- 1 (2H)-isoquinolinone dihydrochloride 

20 (Example 395); 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-7-(3,5-dimethoxy- 
benzyloxy)-3-methoxycarbonyl-l (2H)-isoquinolinone hydrochloride (Example 
396); 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-7-(6-hydroxy- 
2 5 methyl-2-pyridy lmethyloxy)-3-methoxy carbony 1- 1 (2H)-isoquinoIinone dihydro- 
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chloride (Example 397); 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimelhoxyphenyl)-3-methoxy- 
carbonyl-7-pyrazinylmethy loxy- 1 (2H)-isoquinolinone dihydrochloride 
(Example 398); 
5 Example 399 

The compound obtained in Example 319-(1) and the corresponding 
starting compounds are treated in the same manner as in Example 9-(l), and die 
product thus obtained is further treated in the same manner as in Example 9-(3) 
to give 2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-7-(2-furylmethyl- 
10 oxy)-6-methoxy-3-methoxycarbonyl-l(2H)-isoquinolinone hydrochloride as 
listed in Table 43. 
Example 400 

7-Benzyloxy-3-hydroxy-6-methoxy-4-(3,5-dimethoxy)-4-methyl- 
phenyl)-3,4-dihydroisocoumarin-3-carboxylic acid (the compound obtained in 
15 Reference Example 103) is treated in the same manner as in Example 4 to give 
7-benzyloxy-2-[4-(tert-butoxycarbonylamino)phenyl]-6-methoxy-3-methoxy- 
carbonyl-4-(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone hydro- 
chloride as listed in Table 43. 
Examples 401 

20 The compound obtained in Example 400 is treated in the same manner as 

in Example 6-(2) to give 2-(4-aminophenyl)-7-benzyloxy-6-methoxy-3- 
metlioxycarbonyl"4-(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone 
hydrochloride as listed in Table 43, 
Example 402 

25 The compound obtained in Example 400 is treated in the same manner as 
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in Example 5 to give 2-[4-(tert-butoxycarbonylamino)phenyl]-7-hydroxy-6- 
methoxy-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methylphenyl)-l(2H)- 
isoquinolinone as listed in Table 43. 
Example 403 

5 The compound obtained in Example 402 is treated in the same manner as 

in Example 6-(2) to give 2-(4-aminophenyl)-7-hydroxy-6-methoxy-3-methoxy- 
carbonyl-4-(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone hydro- 
chloride as listed in Table 43. 
Examples 404-407 

10 The compound obtained in Example 402 and the corresponding starting 

compounds are treated in the same manner as in Example 6 to give the 
following compounds as listed in Table 43. 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-4-(3,5-dimethoxy-4- 
methylphenyl)-7-(4-pyridylmethyloxy)-l(2H)-isoquinolinone dihydrochloride 

15 (Examples 404); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-4-(3.5-dimethoxy-4- 

methylphenyl)-7-(3-pyridylmethyloxy)-l(2H)-isoquinolinone dihydrochloride 

(Examples 405); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-4-(3,5-dimethoxy-4- 
20 methylphenyl)-7-(2-pyridylmethyloxy)-l (2H)-isoquinolinone dihydrochloride 
(Examples 406); 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyl-4-(3,5-dimethoxy-4- 
methylphenyl)-7-(2-quinolylmethyloxy)-l(2H)-isoquinolinone dihydrochloride 
(Examples 407); 
25 Example 408 
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7-Benzyloxy-3-hydroxy-4-(3,5-dimethoxyphenyl-4-methylphenyl)-3,4- 
dihydroisocoumarin-3-carboxylic acid (the compound obtained in Reference 
Example 106) is treated in the same manner as in Example 4 to give T-benzyl- 
oxy-2-[4-(tert-butoxycarbonylamino)phenyl]-3-methoxycarbonyl-4-(3,5- 
5 dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone as listed in Table 44. 
Example 409 

The compound obtained in Example 408 is treated in the same manner as 
in Example 6-(2) to give 2-(4-aminophenyl)-7-benzyloxy-3-methoxycarbonyl- 
4-(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone hydrochloride as Hsted 
10 in Table 44. 
Example 410 

The compound obtained in Example 408 is treated in the same manner as 
in Example 5 to give 2-[4-(tert-butoxycarbonylamino)phenyl]-7-hydroxy-3- 
methoxycarbonyl-4-(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone as 
15 listed in Table 44. 
Example 411 

The compound obtained in Example 410 is treated in the same manner as 
in Example 6-(2) to give 2-(4-aminophenyl)-7-hydroxy-3-methoxycarbonyl-4- 
(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone hydrochloride as listed 
20 in Table 44. 

Examples 412-421 

The compound obtained in Example 410 and the corresponding starting 
compounds are treated in the same manner as in Example 6 or 7 to give the 
following compounds as listed in Tables 44 and 45. 
25 2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
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phenyl)-? -(4-pyridylmethyloxy)-l(2H)-isoquinolinone dihydrochloride 
(Examples 412); 

2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
phenyl)-7-(3-pyridylmethyloxy)- 1 (2H)-isoquinolinone dihydrochloride 
5 (Examples 413); 

2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
phenyl)-7-(2-pyridylmethyloxy)-l(2H)-isoquinolinone dihydrochloride 
(Examples 414); 

2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
10 phenyl)-7-(2-quinolylmethyloxy)-l(2H)-isoquinolinone dihydrochloride 
(Examples 415); 

2-(4-aminophenyl)-7-(l-isoquinolylmethyloxy)-3-methoxycarbonyl-4- 
(3,5-dimethoxy"4-methylphenyl)-l(2H)-isoquinolinone dihydrochloride 
(Examples 416); 

15 2-(4-aminophenyl)-7-(3,5-diaminobenzyloxy)-3-methoxycarbonyl-4- 
(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone trihydrochloride 
(Examples 417); 

2-(4-aminophenyl)-7-(6-hydroxymethyl-2-pyridylmethyloxy)-3-methoxy- 
carbonyl-4-(3 ,5-dimethoxy-4-methylphenyl)- 1 (2H)-isoquinolinone 
20 dihydrochloride (Examples 418); 

2-(4-aminophenyl)-7-(3-methylaminobenzyloxy)-3-methoxycarbonyl-4- 
(3 ,5-dimethoxy-4-methylphenyl)- 1 (2H)-isoquinolinone dihydrochloride 
(Examples 419); 

2-(4-aminophenyl)-7-(2-hydroxymethylbenzyloxy)-3-methoxycarbonyl- 
25 4-(3,5-dimethoxy-4-methy]phenyl)-l(2H)-isoquinolinone hydrochloride 
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(Examples 420); 

2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyI- 
phenyl)-7-(2-pyrazinylmethy loxy)-l (2H)-isoquinolinone dihydrochloride 
(Examples 421); 
5 Example 422 

(1) To a solution of the compound obtained in Example 31 1-(2) (12.2 g) in 
chloroform (200 ml) is added a saturated aqueous sodium hydrogen carbonate 
solution, and the mixture is stirred for one hour. The chloroform layer is 
separated, dried, and concentrated under reduced pressure. The residue is 

10 crystallized from ethyl acetate to give 2-(4-aminophenyl)-3-methoxycarbonyl-7- 
(4-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone (10.8 g) 
a listed in Table 46. 

(2) The compound thus obtained (2.00 g) is dissolved in ethanol (150 ml) 
under warming at 80"C, and thereto is added dropwise a IM aqueous sulfuric 

15 acid solution (3.53 ml). Then, the mixture is cooled to room temperature, and 
stirred overnight. The precipitated crystals are collected by filtration, and 
washed with cooled ethanol to give 2-(4-aminophenyl)-3-methoxycarbonyl-7- 
(4-pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone sulfate 
(2.12 g) as listed in Table 46. 

20 Example 423 

The compound obtained in Example 422-(l) (2.00 g) is dissolved in 
ethanol (150 ml) under warming at 80'C, and thereto is added methanesulfonic 
acid (0.48 ml). Then, the mixture is cooled to room temperature and stirred for 
three hours. The precipitated crystals are collected by filtration, and washed 

25 with cooled ethanol to give 2-(4-aminophenyl)-3-methoxycarbonyl-7-(4- 
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pyridylmethyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone 
dimethanesulfonate (2.65 g) as listed in Table 46. 
Examples 424-425 

The compound obtained in Example 313-(2) is treated in the same 
5 manner as in Example 422 or 423 to give the following compounds as listed in 
Table 46. 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(2-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone sulfate (Example 424); 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(2-pyridylmeihyloxy)-4-(3,4,5- 
10 trimethoxyphenyl)-l(2H)-isoquinolinone dimethanesulfonate (Example 425); 
Example 426 

The compound obtained in Reference Example 80 and the 
corresponding starting compounds are treated in the same manner as in Example 
99-(l) to give 4-(3-bromo-4,5-dimethoxyphenyl)-3-carboxy-6,7-dimethoxy- 
1 5 1 (2H)-isoquinolinone as listed in Table 47. 
Example 427 

The compound obtained in Example 429 and the corresponding starting 
compounds are treated in the same manner as in Example 10-(2) to give 4-(3- 
bromo-4,5-dimethoxyphenyl)-6,7-dimethoxy-3-methoxycarbonyl-l(2H)- 
20 isoquinolinone as listed in Table 47. 
Example 428 

(1) The compound obtained in Reference Example 107"(5) and the 
corresponding starting compounds are treated in the same manner as in Example 
4 or 31 to give 7-benzyloxy-2-[4-(tert-butoxycarbonylamino)phenyl]-4-(3,4- 
2 5 dimethoxy-5-methoxymethoxyphenyl)-3-methoxycarbonyl- 1 (2H)-isoquinolin- 
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one. 

(2) The compound thus obtained (540 mg) is treated in the same manner as 
in Example 5 or 6-(l) to give 2-[4-(tert-butoxycarbonylamino)phenyl]-4-(3,4- 
dimethoxy-5-methoxymethoxyphenyl)-3-methoxycarbonyl-7-(2-pyridyl- 

5 methyloxy)-l(2H)-isoquinolinone. 

(3) To a solution of the compound thus obtained in chloroform is added a 
4M solution of hydrogen chloride in ethyl acetate, and the mixture is stirred for 
one hour at room temperature. Ethanol is added thereto, and then the mixture is 
stirred for three hours at 40'C. The mixture is concentrated under reduced 

10 pressure, and ethyl acetate is added diereto. The precipitated crystals are 

collected by filtration to give 2-(4-aminophenyl)-4-(3,4-dimethoxyphenyl-5- 
hydroxy)-3-methoxycarbonyl-7-(2-pyridylmethyloxy)-l(2H)-isoquinolinone 
dihydrochloride as listed in Table 48. 
Example 429 

15 To the compound obtained in Example 313-(2) (1.70 g) are added 

dioxane (30 ml) and cone, hydrochloric acid solution (30 ml), and the mixture is 
heated under reflux overnight. The reaction mixture is evaporated to remove 
dioxane, and the residual solution is neutralized with a 2M aqueous sodium 
hydroxide solution. The mixture is extracted v^ith ethyl acetate, and the extract 

20 is washed, dried, and concentrated under reduced pressure. The residue is 
purified by silica gel column chromatography (solvent; chloroform:acetone = 
3:2) to give 2-(4-aminophenyl)-4-(3,5-dimethoxy-4-hydroxyphenyl)-3-methoxy- 
carbonyl-7-(2-pyridylmethyloxy)-l(2H)-isoquinolinone (920 mg) as listed in 
Table 48. 

25 Reference Example 1 
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2-Bromo-4,5-dimethoxybenzaldehyde dimethyl acetal (74.0 g) is 
dissolved in tetrahydrofuran (400 ml), and the mixture is cooled to -78'C under 
nitrogen atmosphere. To the mixture is added dropwise and gradually a 1.6M n- 
butyl lithium (191 ml), and then the mixture is stirred for 15 minutes. To the 
mixture is added dropwise a solution of N,N-dimethyl-3,4,5-trimethoxy- 
benzamide (61 g) in tetrahydrofuran, and the mixture is gradually warmed to 
^5°C. The reaction mixture is poured into water, and the mixture is extracted 
with ethyl acetate. The extract is washed with water and a saturated aqueous 
sodium chloride solution, dried, and concentrated under reduced pressure. The 
precipitated crystals are collected by filtration with diethyl ether to give 3,4- 
dimethoxy-6-(3,4,5-trimethoxybenzoyl)benzaldehyde dimethyl acetal (90.0 g) 
as listed in Table 49. 
Reference Examples 2-8 

N,N-Dimethyl-3,4,5-trimethoxybenzamide and the corresponding 
bromobenzaldehyde dimethyl acetal are treated in the same manner as in 
Reference Example 1 to give the compounds as listed in Table 49. 
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Table 49 



Ref. Ex. No. 


Ring A 


Physicochemical properties 


1 
1 




mo 146-148"C 


2 




m.p. 87-89°C 


3 




m.p. 129-1 3 rC 


4 




m.p. 121-123'C 


5 




OU 


6 




not purified 


7 




in.p. 230-23rC 


8 




m.p. 80-82'C 
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Reference Example 9 

2-Bromo-4,5-dimethoxybenzaldehyde dimethyl acetal (5.68 g) is 
dissolved in tetrahydrofuran (20 ml), and the mixture is cooled to -60^. To the 
mixture is added n-butyl lithium (12,8 ml) over a period of 30 minutes. To the 
mixture is added dropwise a solution of 4-bromo-3,5-dimethoxybenzaldehyde 
(4.78 g) in tetrahydrofuran over a period of 30 minutes. Acetic acid (1.06 ml) is 
added to the reaction mixture, and the mixture is poured into water. The 
resultant mixture is extracted with ethyl acetate. The extract is washed, dried, 
and concentrated under reduced pressure to give an alcohol compound (9.02 g) 
as an oily product. The alcohol compound thus obtained is dissolved in toluene 
(30 ml), and thereto is added solid manganese dioxide (26 g) in portions. The 
suspension is warmed to 80*C, and five hours thereafter, the insoluble materials 
are removed by filtration. The filtrate is concentrated under reduced pressure, 
and the precipitated crystals are collected by filtration to give 2-(4-bromo-3,5- 
dimethoxybenzoyl)-4,5-dimethoxybenzaldehyde dimethyl acetal (3.68 g) as 
listed in Table 50. 
H^fpr^qce E^c^piplQs 10-13 

The corresponding starting compounds are treated in the same manner as 
in Reference Example 9 to give the compounds as listed in Table 50. 
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Table 50 



Ref. Ex. No. 


RingB 


Physicochemical properties 


9 


A 

Br 


m.p. 170-172°C 


10 


OCH3 


Oil 


11 




OA 


12 


OCH3 


Oil 


13 




oa 
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Reference Example 14 

4,5-Dimethoxy-2-(3,4,5-trimetlioxybenzoyl)benzaldehyde dimethyl 
acetal (1.0 g) is dissolved with heating in a mixture of acetone (15 ml) and water 
(0.5 ml), and thereto is added an acidic ion-exchange resin (IRA-20) (50 mg). 

5 The mixture is stirred at room temperature for two hours. After the reaction is 
complete, the acidic resin is removed by filtration, and the filtrate is concentrated 
under reduced pressure. The residue is dissolved in dioxane (12 ml), and thereto 
are added resorcinol (456 mg) and acetate buffer (pH 3.8, 12 ml). To the mixture 
is added dropwise and gradually aqueous solution of sodium chlorite (374 mg), 

10 and the mixture is stirred at room temperature overnight. After the reaction is 
complete, the pH value of the mixture is adjusted to pH 1 with cone, 
hydrochloric acid, and the mixture is extracted with chloroform. The chloroform 
layer is washed, dried, and concentrated under reduced pressure, The 
precipitated crystals are collected by fihration with diethyl ether to give 4,5- 

1 5 dimethoxy-2-(3,4,5-trimethoxybenzoyl)benzoic acid (810 mg) as listed in Table 
51. 

Reference Examples 15-26 

The corresponding compounds are treated in the same manner as in 
Reference Example 14 to give the compounds as listed in Tables 51 and 52. 
20 Reference Example 27 

A solution of 2-bromo-4,5-dimethoxybenzaldehyde dimethyl acetal (14.8 
g) in tetrahydrofuran (50 ml) is cooled to -70'C, and thereto is added dropwise 
a 1.6 M solution of n-butyl lithium in hexane (33.4 ml) under nitrogen 
atmosphere over a period of 20 minutes. The mixture is reacted at -60'*C for 30 
25 minutes, and thereto is added dropwise a solution of 2,3,4-trimethoxybenz- 
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aldehyde (10.0 g) in tetrahydrofuran (30 ml) over a period of 10 minutes. After 
reaction for one hour, to the mixture are added water and ethyl acetate (200 ml). 
The ethyl acetate layer is separated, washed, dried, and thereto is added an 
acidic ion-exchange resin (IRA-120) (7,0 g). The mixture is allowed to stand at 

5 room temperature for one hour. The mixture is filtered, and the filtrate is 

concentrated under reduced pressure. To the resultant are added pyridine (150 
ml), 1.8M aqueous potassium hydroxide solution (150 ml), and the mixture is 
warmed to 80'C, To the mixture is added solid potassium permanganate (24.1 
g) in portions, and the mixture is reacted at the same temperature for one hour. 

10 The insoluble materials are removed by filtration, and to the filtrate are added 
cone, hydrochloric acid (200 ml) and ethyl acetate (300 ml) under ice-cooling. 
The ethyl acetate layer is separated, washed, dried, and concentrated under 
reduced pressure. The residue is crystallized from diethyl ether to give 4,5- 
dimethoxy-6-(2,3,4-trimethoxybenzoyl)benzoic acid (7.72 g) as listed in Table 

15 52. 

Reference Example 28 

The corresponding starting compounds are treated in the same manner as 
in Reference Example 27 to give 4,5-dimethoxy-2-(3,4-methylenedioxy- 
benzoyObenzoic acid as listed in Table 52. 
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Table 51 



Ref. Ex. No. 


Ring A 


Physicochemical properties 


14 




m.p. 182-184"C 






m.p. 169-17rC 


16 


kA 


m.p. 197-199*C 


17 


ca 


m.p. 214-216'C 


18 




m.p. 146-147°C 


19 




m.p. 93-94°C 


20 




m.p. 161-162°C 


21 




m.p. 194-196'C 
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Table 52 



Ref. Ex. No. 


Ring A 


Physicochemical properties 


22 


A 
xX 

Br 


m.p. >230°C 


23 


A 

OCH3 


m.p. 180-182°C 


24 


CI 


m.p. 189-19rC 


25 


OCH3 


m.p. 213-216'C 


26 




OU 


27 


0CH3 


m.p. 166-168'C 


28 


0-/ 


m.p. 200-202°C 
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Reference Example 29 

A solution of 2-(4-niethoxyphenyl)-4,4-dimethyl-2-oxazoline (1 1.0 g) in 
tetrahydrofuran (50 ml) is cooled to -SCC, and thereto is added dropwise a 1.6 
M solution of n-butyl lithium in hexane (36.8 ml) over a period of 20 minutes. 
The mixture is stirred at -40''C for 30 minutes, and thereto is added dropwise a 
solution of 3,4,5-trimethoxybenzaldehyde (10.5 g) in tetrahydrofuran (30 ml) at 
the same temperature over a period of 10 minutes. After reaction at -30'*C for 
one hour, to the mixture are added water and ethyl acetate. The ethyl acetate 
layer is separated, washed, dried, and concentrated under reduced pressure. The 
residue is crystalhzed from diethyl ether to give 2-{2-[hydroxy-(3,4,5- 
trimethoxyphenyl)methyl]-4-methoxyphenyl}-4,4-dimethyl-2-oxazoline (16.2 
g) as listed in Table 53. 
Reference Example 30 

The corresponding compounds are treated in the same manner as in 
Reference Example 29 to give 2-[2-hydroxy-(3,4,5-trimethoxyphenyl)methyl- 
phenyl]-4,4-dimethyl-2-oxazoline as listed in Table 53. 
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5 




Table 53 



Ref. Ex. No. 


Ring A . 


Physicochemical properties 


29 


ft 


m.p. 109-110°C 


30 


a 


Oil 



Reference Example 31 

1 0 A solution of N-methyl-2-chlorobenzamide ( 1 3 .0 g) in tetrahydrof uran 

(300 ml) is cooled to -70"C, and thereto is added dropwise a 1.3M solution of 
sec-butyl lithium in cyclohexane (130 ml) over a period of 20 minutes. The 
mixture is stirred at -60'C for 30 minutes, and thereto is added dropwise a 
solution of 3,4,5-trimethoxybenzaldehyde (15.0 g) in tetrahydrofuran (100 ml) 

1 5 over a period of 10 minutes. The mixture is stirred at the same temperature for 
one hour, and thereto are added water and ethyl acetate (300 ml). The ethyl 
acetate layer is separated, washed, dried, and concentrated under reduced 
pressure. The residue is crystallized from diethyl ether to give N-methyl-2- 
chloro-6-[hydroxy-(3,4,5-trimethoxyphenyl)methyl]benzamide (19.2 g) as listed 

20 in Table 54. 
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Reference Example 32-35 

The corresponding compounds are treated in the same manner as in 
Reference Example 31 to give the compounds as listed in Table 54. 




Table 54 



Ref. Ex. No. 


Ring A 


Physicochemical properties 


31 




m.p. 185-187"C 


32 




Not purified 


33 


JX 


m.p. m-uo°c 


34 


^^^^ 


m.p. 169-17re 


35 


OCH2OCH3 

6: 


m.p. 148-149'C 
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Reference Example 36 

To the compound obtained in Reference Example 29 (9.0 g) are added 
dioxane (38 ml) and cone, hydrochloric acid (19 ml). After reaction at llO'C for 
one hour, to the mixture are added water and ethyl acetate (150 ml). The ethyl 

5 acetate layer is separated, washed, dried, and concentrated under reduced 
pressure. The residue is crystallized from diethyl ether to give 5-methoxy-3- 
(3,4,5-trimethoxyphenyl)phthalide (6.14 g) as listed in Table 55. 
Ref^renQQ p^^amplg 37-41 

The corresponding compounds are treated in the same manner as in 

10 Reference Example 36 to give the compounds as listed in Table 55. 
Reference Example 42 

To 6-[hydroxy-(3,4,5-trimethoxyphenyl)methyl]-2-methoxymethyloxy- 
N-methylbenzamide (the compound obtained in Reference Example 35) (17.0 g) 
are added dioxane (68 ml) and cone, hydrochloric acid (17 ml), and the mixture 

15 is stirred at lOO'C for 20 minutes. To the mixture are added water and ethyl 
acetate (200 ml). The ethyl acetate layer is separated, washed, dried, and 
concentrated under reduced pressure. The residue is crystallized from diethyl 
ether. To the collected crystals are added dimethylformamide (90 ml), potassium 
carbonate (3.35 g), and benzyl bromide (4.14 g), and the mixture is stirred at 

20 room temperature for two hours. To the mixture are added water and ethyl 
acetate (200 ml). The ethyl acetate layer is separated, washed, dried, and 
concentrated under reduced pressure. The residue is crystallized from diethyl 
ether to give 7-benzyloxy-3-(3,4,5-trimethoxyphenyl)phthalide (7.68 g) as 
listed in Table 55. 
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5 




Table 55 



Ref. Ex. No. 


Ring A 


Physicochemical properties 


36 


HjCO-'C^ 


m.p. 114-115"C 


37 


a 


m.p. 126-127°C 


38 




m.p. 199-20rC 


39 




m.p. 155-156°C 


40 


H3C'''^ 


m.p. 107-110°C 


41 


^^^^^ 


m.p. 140-14rC 


42 


a 


m.p. 148-149'C 
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Reference Example 43 

To the compound obtained in Reference Example 36 are added pyridine 
(45 ml) and a 25 % aqueous potassium hydroxide solution (90 ml), and the 
mixture is warmed to 70'C. To the mixture is added solid potassium 
5 permanganate (5.31 g) in portions, and the mixture is stirred at the same 

temperature for 1.5 hour. The insoluble materials are removed by filtration, and 
to the filtrate are added cone, hydrochloric acid (100 ml) and ethyl acetate (300 
ml) under ice-cooling. The ethyl acetate layer is separated, washed, dried, and 
concentrated under reduced pressure. The residue is crystallized from diethyl 
10 ether to give 4-methoxy-2-(3,4,5-trimethoxybenzoyl)benzoic acid (7.38 g) as 
listed in Table 56. 
Reference Examples 44-49 

The corresponding compounds are treated in the same manner as in 
Reference Example 43 to give the compounds as listed in Table 56. 
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Table 56 



Ref. Ex. No. 


Ring A 


Physicochemical properties 


43 




m.p. 207-209°C 


44 


a 


m.p. 169-17rc 


45 


? 

6c 


m.p. 169-17rC 


46 




m.p. 219-220°C 


47 




ra.p. 182-183°C 


48 




m.p. 160-162°C 


49 


a 


m.p. 153-155"C 
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Reference Example 50 

To a solution of 4,5-dimethoxy-2-(3,4,5-trimethoxybenzoyl)benzoic acid 
(5 g) in dimethylformamide (50 ml) are added potassium carbonate (3.72 g) and 
diethyl bromomalonate (2.48 ml), and the mixture is stirred at room temperature 

5 overnight. The mixture is evaporated to remove dimethylformamide, and thereto 
is added chloroform and water. The chloroform layer is separated, and thereto 
are added dioxane (80 ml) and cone, hydrochloric acid (80 ml). The mixture is 
heated under reflux for three hours. The reaction mixture is cooled, and the 
precipitated crystals are collected by filtration washed with acetone, and dried 

10 to give 6,7-dimethoxy-4-(3,4,5-trimethoxyphenyl)isocoumarin-3-carboxyIic acid 
(2.85 g) as listed in Table 57. 
Reference Examples 51-59 

The corresponding compounds are treated in the same manner as in 
Reference Example 50 to give the compounds as listed in Table 57. 
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Table 57 



Ref. Ex. No. 


Ring A 


Physicochemical properties 






m n ^^SOT 


ji 




m n 






m n '^fi4.-'J6fiT 

Jli.U. ^U^^vU \^ 


53 




m.p. 259-262°C 


54 


C2H50y^y 


m.p. >250°C 


55 


HjCO^'CC 


m.p. 219-221°C 


56 




m.p. 234-236°C 


57 




m.p. >250°C 


58 




m.p. 233-235'C 
(decomp.) 


59 


0CH3 

6c 


m.p. 245-248''C 
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Reference Example 60 

To a solution of 2-(3-bromo-4,5-dimethoxybenzoyl)-4,5-dimethoxy- 
benzoic acid (6 g) in dimelhylformamide (1 10 ml) are added potassium carbonate 
(4.29 g) and diethyl bromomalonate (3.71 g), and the mixture is stirred at room 

5 temperature overnight. The reaction mixture is evaporated to remove dimethyl- 
formamide, and to the residue are added ethyl acetate and water. The ethyl 
acetate layer is separated, washed, dried, and concentrated under reduced 
pressure. To the residue are added dioxane (35 ml) and cone, hydrochloric acid 
(35 ml), and the mixture is heated under reflux for five hours. The reaction 

10 mixture is cooled, and thereto are added chloroform and water. The chloroform 
layer is separated, washed, dried, and concentrated under reduced pressure. The 
residue is crystallized from ether to give 4-(3-bromo-4,5-dimethoxyphenyl)-6,7- 
dimethoxy-isocoumarin-3-carboxylic acid (2.54 g) as listed in Table 58. 
Reference Examples 61-65 

15 The corresponding compounds are treated in the same manner as in 

Reference Example 60 to give the compounds as listed in Table 58, 
Reference E xample 66 

To a solution of 2-(3,5-dibromo-4-methoxybenzoyl)-4,5-dimethoxy- 
benzoic acid (6.30 g) in dimethylformamide (50 ml) are added potassium 

20 carbonate (4.04 g) and dimethyl bromomalonate (3.43 g), and the mixture is 
stirred at room temperature overnight. To the reaction mixture are added ethyl 
acetate and water. The ethyl acetate layer is separated, washed, dried, and 
concentrated under reduced pressure. To the residue are added dioxane (30 ml) 
and cone, hydrochloric acid (30 ml), and the mixture is heated under reflux for 

25 five hours. The reaction mixture is cooled, and thereto are added ethyl acetate 
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and water. The ethyl acetate layer is separated, and washed. The remaining 
aqueous layer is acidified with 10 % hydrochloric acid, and then extracted with 
ethyl acetate. The extract is washed, and dried. The extracts are combined, and 
concentrated under reduced pressure. The residue is crystallized from ether to 
5 give 4-(3 ,5-dibromo-4-methoxyphenyl)-6,7-dimethoxy-isocoumarin-3- 
carboxylic acid (1.32 g) as hsted in Table 58. 



wo 98/38168 



PCT/JP98/00715 



248 



0 



5 




COOH 



Table 58 



Ref. Ex. No. 


RingB 


Physicochemical properties 


60 


1 

HaCO-'^t^Br 
OCH3 


m.p. 260-262'C 


61 


Br 


Not purified 


62 


1 


m.p, 274-277'C 


63 




m.p. 238-240'C 


64 


Jy-OCHj 

OCH3 


m.p. 215-218'C 


65 




m.p. 203-205°C 


66 


Br^^^^Br 
OCH3 


m.p. >250'C 
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Reference Example 67 

To a solution of 5-benzyloxy-4-methoxy-2-(3,4,5-trimethoxybenzoyl)- 
benzoic acid (90 g) in dimethylformamide (900 ml) are added potassium 
carbonate (60.5 g) and di-tert-butyl bromomalonate (64.6 g), and the mixture is 
stirred at room temperature for three hours. To the reaction mixture are added 
ethyl acetate and water. The ethyl acetate layer is separated, washed, dried, and 
concentrated under reduced pressure. To the residue is added a 4M solution of 
hydrogen chloride in ethyl acetate (500 ml), and the mixture is stirred at room 
temperature for five hours. The precipitated crystals are collected by filtration, 
washed, dried, and dissolved in a mixture of acetic acid (40 ml) and dioxane (80 
ml). The mixture is heated under reflux for five hours, and the precipitated 
crystals are collected by filtration, washed, and dried to give 7-benzyloxy-6- 
methoxy-4-(3,4,5-trimethoxyphenyl)isocoumarin-3-carboxylic acid (70.0 g) as 
listed in Table 59. 
Reference Examples 68-70 

The corresponding compounds are treated in the same manner as in 
Reference Example 67 to give the compounds as listed in Table 59, 
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Table 59 



Ref. Ex. No. 


Ring A 


Physicochemical properties 


67 




m.p. >250'C 


68 




m.p. 242-244''C 


69 




m.p. 236-238°C 


70 




m.p. 212-214'C 



Reference Example 71 

The compound obtained in Reference Example 67 (13.9 g) is added to a 
mixture of 2M aqueous sodium hydroxide solution (100 ml) and methanol (100 
ml), and the mixture is stirred at room temperature for four hours. The mixture is 
concentrated under reduced pressure, and the remaining aqueous layer is 
adjusted to pH 2 with 10 % hydrochloric acid. The mixture is extracted with 
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ethyl acetate, and the extract is washed, dried, and concentrated under reduced 
pressure. The residue is crystaHized from diethyl ether to give 7-benzyloxy-3- 

hydroxy-6-methoxy-4-(3,4,5-trimethoxyphenyl)-3,4-dihydroisocoumarin-3- 
carboxylic acid (12.78 g) as listed in Table 60. 
Reference Examples 

The corresponding compounds are treated in the same manner as in 
Reference Example 71 to give the compounds as listed in Table 60. 
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Table 60 (No. 1) 



Ref. Ex. No. 


Ring A 


RingB 


Physicochemical properties 


71 




OCH3 


m.p. 160-163T 


72 




OCH3 


m.p. 114-116T 


73 




OCH3 


m.p. 105-106T 


74 




OCH3 


m.p. 207-208^ 


75 


a 


OCH3 


Powder 


76 


C2H5OYY 


OCH3 


m.p. >250T 


77 




0CH3 


Not purified 


78 




OCH3 


Not purified 


79 


6? 


OCH3 


m.p. 118-120*C 
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Table 60 (No. 2) 



Ref. Ex. No. 


Ring A 


RingB 


Physicochemical properties 


80 




1 

H3C0''\^Br 
OCH3 


m.p. 258-260^C 


81 




1 

Br 


Powder 


82 




1 

CI 


Not purified 


83 


HjCO-^^ 




m.p. 165-168T 


84 




JyOCH3 

OCH3 


Not purified 


85 






Not purified 


86 


HaCO-'^*^ 


OCH3 


Not purified 
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Reference Examples 87-91 

5-Benzyloxy-2-bromo-4-methoxybenzaldehyde dimethyl acetal or 5- 
benzyloxy-2-bromobenzaldehyde dimethyl acetal is treated in the same manner 
as in Reference Example 1 or 9 to give the compounds as listed in Table 61. 




Ref. Ex. No. 


A2 


RingB 


Physicochemical properties 


87 


CH3O- 




not purified 


88 


CH3O- 


CH3 


not purified 


89 


H 




not purified 


90 


H 


CH3 


m.p. 134-136T 


91 


H 


.A., 

CI 


m.p. 162-164"C 
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Reference Examples 92-96 

The corresponding starting compounds (the compounds obtained in 
Reference Examples 87-91) are treated in the same manner as in Reference 
Example 14 to give the following compounds as listed in Table 62. 



5 



10 




Table 62 



Ref. Ex. No. 


A2 


RingB 


Physicochemical properties 


92 


CH3O- 




m.p. 111-112°C 


93 


CH3O- 


CH3 


m.p. 183-184'"C 


94 


H 




m.p. 179-I80°C 


95 


H 


CH3 


m.p. m-ns'c 


96 


H 


CI 


m.p. 173-175°C 



15 
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Reference F.xamples 97-101 

The corresponding starting compounds (the compounds obtained in 
Reference Examples 92-96) are treated in the same manner as in Reference 
Example 67 to give the following compounds as listed in Table 63. 



Table 63 





Ref. Ex. No. 


A2 


RingB 


Physicochemical properties 


97 


CH3O- 


.A. 

Br 


m.p. >250''C 


98 


CH3O- 


CH3 


m.p. >250''C 


99 


H 




m.p. >250''C 


100 


H 


CH3 


m-p. 245-246'C 


101 


H 


CI 


m.p. >250X 
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Reference Examples 102-106 

The corresponding starting compounds (the compounds obtained in 
Reference Examples 97-101) are treated in the same manner as in Reference 
Example 71 to give the following compounds as listed in Table 64. 




Table 64 



Ref. Ex. No. 


A2 


RingB 


Physicochemical properties 


102 


CH3O- 




m.p. 200-204°C 
Xdecomp.) 


103 


CH3O- 


CH3 


m.p, 144-145'C 
(decomp.) 


104 


H 




m.p. 113-115°C 


105 


H 




m-p. 146-148°C 


106 


H 


CH3 


m.D. 129-134°C 
tdecomp.) 
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Reference Example 107 

(1) A solution of 2-bromo-5-benzyloxybenzaldehydedimethylacetal (8.14 g) 
in tetrahydrofuran (40 ml) is cooled at -78T under nitrogen atmosphere, and a 
1.6M n-butyl lithium (16.6 ml) is added thereto dropwise. The mixture is stirred 

5 for 10 minutes, and then a solution of N,N-dimethyl-3,4-dimethoxy-5-methoxy- 
methoxybenzamide (6.50 g) in tetrahydrofuran is added thereto dropwise. 
After being warmed at ice-cooling temperature slowly, the mixture is poured 
into a saturated aqueous ammonium chloride solution, and extracted with ethyl 
acetate. The extract is washed, dried, and concentrated under reduced pressure 

10 to give a crude 2-(3,4-dimethoxy-5-methoxymethoxybenzoyl)-5-benzyloxy- 
benzaldehydedimethylacetal. 

(2) To a solution of the compound thus obtained in tetrahydrofuran (80 ml) 
is added a 2M aqueous hydrochloric acid solution (20 ml), and stirred at room 
temperature overnight. The solvent is evaporated, and to the residue are added 

15 water and ethyl acetate. The ethyl acetate layer is separated, washed, dried, and 
concentrated under reduced pressure to give 2-(3,4-dimethoxy-5-methoxy- 
methoxybenzoyl)-5-benzyloxybenzaldehyde (5.66 g). 

(3) The residual oil thus obtained is dissolved in dioxane (60 ml), and 
resorcinol (2.14 g) and acetate buffer (pH 3.8) (50 ml) are added thereto. To the 

20 mixture is added dropwise slowly an aqueous sodium chlorite solution, and the 
mixture is stirred at room temperature overnight. After the reaction, the reaction 
mixture is adjusted to pH 1 with cone, hydrochloric acid solution, and extracted 
with chloroform. The chloroform layer is washed, dried, and concentrated under 
reduced pressure to give 2-(3,4-dimethoxy-5-methoxymethoxybenzoyl)-5- 

25 benzyloxybenzoic acid. 
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(4) The compound thus obtained is dissolved in dimethylformamide (30 ml). 
Potassium carbonate (1.79 g) and di-tert-butyl bromomalonate (3.83 g) are 
added thereto under ice-cooling, and the mixture is stirred at room temperature 
overnight. Then potassium carbonate (1.79 g) is added thereto.. After being 

5 stirred overnight, the mixture is poured into water. The mixture is extracted 
with ethyl acetate, and the extract is washed, dried, and concentrated under 
reduced pressure. To the residue is added a 4M solution of hydrogen chloride 
in ethyl acetate (35 ml), and the mixture is stirred overnight. The mixture is 
concentrated under reduced pressure and then co-evaporated with dioxane. 

10 The residue is dissolved in dioxane (50 ml) and acetic acid (30 ml), and the 
mixture is heated under reflux for 4 hours. The mixture is concentrated under 
reduced pressure and co-evaporated with toluene. The residue is dissolved in 
dimethylformamide (50 ml), and to the mixture diisopropylethylamine (9.3 ml) 
and methoxymethyl chloride (4.0 ml) are added under ice-cooUng temperature. 

15 The mixture is stirred overnight, and poured into water. The mixture is extracted 
with ethyl acetate, and the extract is washed, dried, and concentrated under 
reduced pressure. The residue is purified by silica gel column chromatography 
(solvent; hexane:chloroform:ethyl acetate = 5:5:1) to give 7-benzyloxy-4-(3,4- 
dimethoxy-5-methoxymethoxyphenyl)-3-methoxymethoxycarbonyloxy- 

20 isocoumarin (1.82 g). 

(5) The compound thus obtained is dissolved in tetrahydrofuran (15 ml) and 
methanol (5 ml), and to the solution a 2M aqueous sodium hydroxide solution 
(3.39 ml) is added. The mixture is stirred for 20 minutes, and then a 2M aqueous 
hydrochloric acid solution is added thereto. The mixture is concentrated under 

25 reduced pressure, and water and ethyl acetate are added thereto. The ethyl 
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acetate layer is washed, dried, and concentrated under reduced pressure to give 
7-benzyloxy-3-hydroxy-4-(3,4-dimethoxy-5-methoxymethoxyphenyl)-3,4- 
dihydroisocoumarin-3-carboxylic acid. 
INDUSTRIAL APPLICABILITY 

5 The present compound (I) and a pharmaceutically acceptable salt thereof 

show a cGMP-specific PDE inhibitory activity, especially, selective phospho- 
diesterase V (PDE V) inhibitory activity. The compound (I) show excellent 
vasodilating activity, activity of reducing pulmonary arterial pressure, activity of 
increasing intracavernous pressure, relaxation activity of isolated blood vessel, 

10 inhibitory activity of vascular smooth muscle growth, inhibitory activity of 
cardiac hypertrophy, inhibitory activity of platelet aggregation, and the hke. 
Therefore, the compounds of the present invention are useful, for example, as a 
medicament in the prophylaxis or treatment of chronic heart failure, angina, 
penile erectile dysfunction (copulative impotence), female sexual dysfunction, 

15 hypertension, pulmonary hypertension, arteriosclerosis, or in the prophylaxis or 
treatment of restenosis after percutaneous transluminal coronary angioplasty 
(PTCA). 

Besides, the present compound (I) or a pharmaceutically acceptable salt 
thereof hardly show any side effects and has low toxicity. Therefore, they show 
20 a high safety as a medicament. 
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CLAIMS 

1. An isoquinolinone derivative of the formula (I): 
0 



5 




(D 



wherein Ring A and Ring B are the same or different and each a substituted or 
10 unsubstituted benzene ring, RMs (1) a hydrogen atom, (2) a substituted or 

unsubstituted lower alkyl group, (3) a substituted or unsubstituted cyclo-lower 
alkyl group, (4) a substituted or unsubstituted aryl group, (5) a substituted or 
unsubstituted heterocyclic group, or (6) an amino group optionally having one 
or two substituents, R^ is a group of the formula -COOR^ or-CON(R'^)(R5), R3 
15 is a hydrogen atom or an ester residue, and a group of the formula -N(R4)(R5) is 
a substituted or unsubstituted nitrogen-containing aliphatic heterocyclic group 
or a substituted or unsubstituted amino group, provided that when RMs a 
hydrogen atom or a substituted or unsubstituted lower alkyl group, then at least 
one of Ring A and Ring B is a benzene ring being substituted by two or more 
20 lower alkoxy groups, or a pharmaceutically acceptable salt thereof. 

2. The compound according to claim 1, wherein the ester residue for 
R^ is a lower alkyl group, a tri-lower alkylsilyl-lower alkyl group, or an aryl- 
lower alkyl group, and a group of the formula -N(R4)(R5) is a hydroxy-lower 
alkyl-substituted piperazinyl group, a morpholino group, a pyrrolidinyl group, 
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an imidazolyl-substituted lower alkylamino group, or a mono- or di-lower 
alkylamino group. 

3. The compound according to claim 1 , wherein Ring A and Ring B 
are a benzene ring which may optionally have 1 to 4 substituents being the 
same or different, and said substituents of Ring A and Ring B are a member 
selected from a protected or unprotected hydroxy group, a lower alkylenedioxy 
group, a halogen atom, a lower alkyl group, a mono- or di-lower alkylcarbamoyl- 
oxy group, and a group of the formula RMCO)n-0- (R^ is a substituted or 

unsubstituted lower alkyl group, a substituted or unsubstituted lower alkenyl 
group, a substituted or unsubstituted cyclo-lower alkyl group, a substituted or 
unsubstituted aryl group, a substituted or unsubstituted arylsulfonyl group, or a 
substituted or unsubstituted heterocyclic group, and n is 0 or 1). 

4. The compound according to claim 1, wherein Ring A is a benzene 
ring which may optionally have 1 to 4 substituents being the same or different, 
and said substituents of Ring A are a member selected from a protected or 
unprotected hydroxy group, a lower alkylenedioxy group, a halogen atom, a 
lower alkyl group, a mono- or di-lower alkylcarbamoyloxy group, and a group 
of the formula R6-(CO)n-0- (R^ is a substituted or unsubstituted lower alkyl 

group, a substituted or unsubstituted lower alkenyl group, a substituted or 
unsubstituted cyclo-lower alkyl group, a substituted or unsubstituted aryl 
group, a substituted or unsubstituted arylsulfonyl group, or a substituted or 
unsubstituted heterocyclic group, and n is 0 or 1), Ring B is a benzene ring 
which may optionally have 1 to 4 substituents being the same or different, and 
said substituents of Ring B is a member selected from a protected or 
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unprotected hydroxy group, a lower alkoxy group, a lower alkyl group, a 
halogen atom, and a lower alkylenedioxy group. 

5. The compound according to claim 4, wherein Ring A is a benzene 
ring of the formula: 




Ring B is a benzene ring of the formula: 



10 




and A^ are the same or different and each a member selected from a 
hydrogen atom, a protected or unprotected hydroxy group, a lower alkylene- 
15 dioxy group, a halogen atom, a lower alkyl group, a mono- or di-lower alkyl- 
carbamoyloxy group, and a group of the formula R^-(CO)n-0- (R^ and n are 

the sanie as defined above), B^, B^ and B^ afe the same or different and each a 
member selected from a protected or unprotected hydroxy group, a lower 
alkoxy group, a lower alkyl group, a halogen atom and a lower alkylenedioxy 
20 group. 

.6. The compound according to claim 5, wherein R^ is (1) a lower 
alkyl group which may optionally be substituted by a group selected from a 5- 
to 10-membered heteromonocyclic or heterobicyclic group being optionally 
substituted by a hydroxy-substituted lower alkyl group, a lower alkyl group, an 
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10 



15 



0X0 group or a lower alkoxycarbonyl group; a 6- to 10-membered heteromono- 
cyclic or heterobicyclic aryl group being optionally substituted by a lower 
alkylenedioxy group, a carboxyl group, a lower alkoxycarbonyl group, a lower 
alkoxy group, a sulfamoyl group, a carbamoyl group, a nitro group, a protected 
or unprotected amino group, a phenyl group, a halogen atom, a mono-lower 
alkylamino group, a di-lower alkylamino group, a lower alkylpiperazinocarbonyl 
group, a hydroxy-substituted lower alkyl group or a lower alkyl group; a cyano 
group; a carboxyl group; a mono- or di-lower alkylamino group; a lower alkoxy- 
substituted lower alkoxy group; a lower alkoxy group; a hydroxy group; a 
carbamoyl group; a lower alkoxycarbonyl group; a cyclo-lower alkyl group; 
and a benzoyl group, or (2) a 5- to 10-membered heteromonocyclic or 
heterobicyclic group which may optionally be substituted by a group selected 
from a lower alkyl group, a cyano group, a carboxyl group, a mono- or di-lower 
alkylamino group, a lower alkoxy-substituted lower alkyl group, a hydroxy 
group, a lower alkoxy group, a carbamoyl group, a lower alkoxycarbonyl group 
and a nitro group. 

7. The compound according to claim 5, wherein Ring A is a benzene 



A 




or 




ring of the formula: 



and Ring B is a benzene ring of the formula: 



B 




, wherein A^A2B^ 



B^ and B^ are the same as defined in claim 5. 
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8. The compound according to any one of claim 5, 6, or 7, wherein 
and are the same or different and each a protected or unprotected 
hydroxy group; a lower alkoxy group which may optionally be substituted by a 
group selected from a lower alkylenedioxyphenyl group, a benzimidazolyl 

5 group, a lower alkyl-substituted imidazolyl group, a cyano group, a carboxyl 
group, a pyridyl group, an N-oxopyridyl group, a pyridyl group being 
substituted by a hydroxy-substituted lower alkyl group, a pyrrolidinyl group, an 
isoquinolyl group, a pyrimidinyl group, a pyrazinyl group, a quinazolyl group, a 
phthalazinyl group, a lower alkoxycarbonyl-substituted piperidinyl group, a 

10 piperidyl group, a quinolyl group, a tetrazolyl group, a thienyl group, a furyl 
group, a pyrrolyl group being substituted by a lower alkyl group and a lower 
alkoxycarbonyl group, a mono- or di-lower alkyl amino group, a lower alkoxy- 
substituted lower alkoxy group, a lower alkoxy group, a hydroxy group, a 
carbamoyl group, a lower alkoxycarbonyl group, a cyclo-lower alkyl group, a 

15 carboxy-substituted phenyl group, a lower alkoxycarbonyl group-substituted 
phenyl group, a benzoyl group, a mono- or di-lower alkoxy-substituted phenyl 
group, a nitro-substituted phenyl group, a naphthyl group, a mono- or di- 
halogenophenyl group, a carbamoyl-substituted phenyl group, a sulfamoyl- 
substituted phenyl group, a phenyl group being substituted by one or two 

20 protected or unprotected amino groups, a biphenyl group, a phenyl group being 
substituted by a halogen atom and a nitro group, a mono-lower alkylamino- 
substituted phenyl group, a di-lower alkylamino-substituted phenyl group, a 
lower alkylpiperazinocarbonyl-substituted phenyl group, and a lower alkyl- 
substituted phenyl group; a lower alkylenedioxy group; a halogen atom; a 

25 lower alkyl group; a cyclo-lower alkoxy group; a pyridyloxy group; a lower 
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alkenyloxy group; a morpholinocarbonyloxy group; a lower alkyl-substituted 
piperazinylcarbonyloxy group; a pyrrolylcarbonyloxy group being substituted 
by a lower alkyl group and a nitro group; a pyrrolylcarbonyloxy group; a mono- 
or di-lower alkylcarbamoyloxy group; a lower alkyl-substituted phenylsulfonyl- 

5 oxy group; or a benzoyloxy group. 

9. The compound according to claim 8, wherein RMs (1) a hydrogen 
atom, (2) a lower alkyl group being optionally substituted by a group selected 
from a piperidinyl group, a pyridyl group, an imidazolyl group, a lower alkyl- 
substituted piperidyl group, a furyl group, a morpholino group, a tetrahydrofuryl 

10 group, a dihydropyridyl group being substituted by a lower alkyl group and an 
0X0 group, a piperazinyl group, a lower alkoxycarbonyl-substituted piperazinyl 
group, a cyclo-lower alkyl group, a phenyl group, a lower alkylenedioxyphenyl 
group, a lower alkoxycarbonyl group, a hydroxy group, a hydroxy-substituted 
lower alkoxy group, a carboxyl group, a lower alkoxy group, a protected or 

15 unprotected amino group, a carbamoyl group, a di-lower alkylamino group, and 
a pyridylcarbonyloxy group, (3) a cyclo-lower alkyl group which may 
optionally be substituted by a lower alkoxycarbonyl group, a hydroxy group, a 
carboxyl group, or a protected or unprotected amino group, (4) a 6- to 14- 
membered monocyclic, bicyclic or tricyclic aryl group optionally being partially 

20 saturated, which may optionally be substituted by a group selected from a 
halogen atom, a mono- or di-lower alkylamino group, a morpholino group, a 
lower alkyl-substituted pyrimidinyl group, a lower alkyl-substituted pyrazolyl 
group, a hydroxy-substituted lower alkyl group, a protected or unprotected 
amino group, a lower alkanoyl-substituted amino group, a lower alkoxy group, a 

25 lower alkyl group, a protected or unprotected hydroxy group, a carboxy- 
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substituted lower alkyl group, a lower alkoxycarbonyl-substituted lower alkyl 
group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carbamoyl 
group, a carboxyl group, a lower alkylthio group, a lower alkoxycarbonyl 
group, a nitro group, a tri-halogeno-lower alkyl group, a morpholinocarbonyl 

5 group, a carboxyl-substituted lower alkoxy group, a di-(lower alkylsulfonyl)- 
amino group, a morpholino-lower alkylcarbamoyl-substituted lower alkoxy 
group, a sulfamoyl group, a lower alkyl group being substituted by a protected 
or unprotected amino group, an amino group being substituted by a lower alkyl 
group and a protecting group for amino group, a lower alkylenedioxy group, a 

10 carbamoyl group being substituted a protected or unprotected amino group, a 
lower alkylsulfmyl group, and a lower alkylsulfonyl group, (5) a 5- to 12- 
membered heteromonocyclic or heterobicyclic group optionally being partially 
saturated, which may optionally be substituted by a group selected from a lower 
alkyl group, a phenyl-substituted lower alkyl group, a hydroxy-substituted 

15 lower alkyl group, an oxo group, a lower alkoxy group, a protected or 

unprotected amino group, a phenyl-lower alkoxycarbonyl group and a lower 
alkoxycarbonyl group, or (6) an amino group which may optionally be 
substituted by one or two groups selected from a protecting group for amino 
group, a pyridyl group, a lower alkanoyl group, a lower alkyl group, a hydroxy- 

20 substituted lower alkyl group, a phenyl group, a lower alkanoyloxy-substituted 
lower alkyl group, and a tri-halogeno-lower alkanoyl group. 

10. The compound according to claim 9, wherein the 6- to 14- 
membered monocyclic, bicyclic or tricyclic aryl group is a phenyl group, an 
indanyl group, a fluorenyl group, or a naphthyl group, the 5- to 12-membered 

25 heteromonocyclic or heterobicyclic group is a piperazinyl group, a pyranyl 
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group, a morpholino group, an indazolyl group, a pyrrolidinyl group, an indolyl 
group, a benzotriazolyl group, a pyrazinyl group, a pyridyl group, a 
thiomorpholino group, a pyrrolyl group, a quinolyl group, an isoquinolyl group, 
a phthlazinyl group, an isooxazolyl group, or a piperidyl group, 
5 11. The compound according to claim 7, wherein and are the 

same or different, and each a protected hydroxy group; a lower alkoxy group; a 
pyridyl-lower alkoxy group; a hydroxy-lower alkyl group-substituted pyridyl- 
lower alkoxy group; an N-oxopyridyl-lower alkoxy group; a pyrazinyl-lower 
alkoxy group; a quinolyl-lower alkoxy group; a lower alkoxy group being 

10 substituted by an amino-substituted phenyl group; a lower alkoxy group being 
substituted by a mono- or di-Iower alkylamino-substituted phenyl group; a 
lower alkoxy group being substituted by a lower alkoxy-substituted phenyl 
group; a lower alkoxy group being substituted by a hydroxy-lower alkyl group- 
substituted phenyl group; a lower alkoxy group being substituted by a 

15 carboxy-substituted phenyl group; or an isoquinolyl-lower alkoxy group, B^, 
and B3 are the same or different, or each a halogen atom, a lower alkyl group, or 
a lower alkoxy group, is a phenyl group optionally being substituted by a 
protected or unprotected amino group, a pyridyl group optionally being 
substituted by a protected or unprotected amino group, or a morpholino group, 

20 and R2 is a lower alkoxy carbonyl group or a phenyl-lower alkoxy carbonyl 
group. 

12. The compound according to claim 5, wherein Ring A is a benzene 
ring of the formula: 
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wherein A^, B B^, B^, R6 and n are the same as defined in claim 5. 

10 13. The compound according to claim 12, wherein is (1) a lower 

alkyl group which may optionally be substituted by a group selected from a 
pyrrolyl group optionally being substituted by a lower alkyl group or a lower 
alkoxycarbonyl group; a pyridyl group optionally being substituted by a 
hydroxy-substituted lower alkyl group; an N-oxopyridyl group; a pyrazinyl 

15 group; a thienyl group; a phenyl group optionally being substituted by 1 to 3 
groups being the same or different, and selected from a carboxyl group, a lower 
alkoxycarbonyl group, a nitro group, an amino group, a mono- or di-lower alkyl- 
amino group, a phenyl group, a halogen atom, a lower alkoxy group, a hydroxy- 
substituted lower alkyl group and a lower alkyl group; a naphthyl group; a 

20 quinolyl group; an isoquinolyl group; a benzimidazolyl group; and a cyclo- 
lower alkyl group, or (2) a pyrrolyl group optionally being substituted by a 
group selected from a lower alkyl group and a nitro group, is a hydrogen 
atom or a lower alkoxy group, is a phenyl group, a phenyl group being 
substituted by a protected or unprotected amino group, or a morpholino group, 
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B2 and are the same or different and each a halogen atom, a lower alkyl 
group, or a lower alkoxy group, and n is 0 or 1. 

14. The compound according to claim 5, wherein Ring A is a benzene 
ring of the formula: 



5 




and Ring B is a benzene ring of the formula: 



10 




wherein A Ms a protected or unprotected hydroxy group, or a lower alkoxy 
group being substituted by a group selected from a pyridyl group, an N-oxo- 

15 pyridyl group, a hydroxy-lower alkyl group-substituted pyridyl group, a 

pyrazinyl group, an amino group-substituted phenyl group, a mono- or di-lower 
alkylamino-substituted phenyl group, a lower alkoxy-substituted phenyl group, 
a hydroxy-lower alkyl group-substituted phenyl group, an isoquinolyl group, 
and a quinolyl group, B^, B^ and B^ are the same or different and each a 

20 halogen atom, a lower alkyl group, or a lower alkoxy group, and R^ is a phenyl 
group being optionally substituted by a protected or unprotected amino group. 

15. The compound according to claim 13 or 14, wherein R^ is a lower 

alkoxycarbonyl group. 

1 6. An isoquinolinone derivative of the formula (I -A) : 
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COOR^ a-A) 



wherein Ring A and Ring B are the same or different and each a substituted or 
unsubstituted benzene ring, R^A is a substituted or unsubstituted aryl group or a 
substituted or unsubstituted heterocyclic group, and R^ is a hydrogen atom or 
an ester residue, or a pharmaceutically acceptable salt thereof. 
10 17. The compound according to claim 16, wherein Ring A and Ring B 

are the same or different and each a benzene ring having optionally 1 to 4 
substituents selected from 

(i) a hydroxy group; 

(ii) a halogen atom; 

15 (iii) a lower alkyl group; 

(iv) a cyclo-lower alkoxy group; 

(v) a lower alkylenedioxy group; 

(vi) a lower alkoxy group; 

(vii) a lower alkoxy group having 1 to 3 substituents selected from a 
20 hydroxy group, a benzoyl group, a lower alkoxycarbonyl group, a carboxyl 

group, a mono- or di-Iower alkylamino group, a lower alkoxy-lower alkoxy 
group, a lower alkoxy group, a phenyl group, a naphthyl group and a phenyl 
group having 1 to 3 substituents selected from a nitro group, a halogen atom, a 
phenyl group, a carboxyl group, a lower alkoxycarbonyl group, a lower alkyl 
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group, a lower alkoxy group, an amino group, a mono- or di-lower alkylamino 
group and a hyd'roxy-lower alkyl group; and 

(viii) a lower alkoxy group being substituted by a 5- to 10-membered 
heterocyclic group having 1 to 4 heteroatoms selected from a nitrogen atom, an 

5 oxygen atom and a sulfur atom, and optionally 1 to 3 substituents selected from 
a carboxyl group, a lower alkoxycarbonyl group, a lower alkyl group, a 
hydroxy-substituted lower alkyl group, a nitro group and an oxo group, 
RlA is a phenyl group; a phenyl group having 1 to 4 substituents selected from 
a protected or unprotected amino group, a halogen atom, a mono- or di-lower 

10 alkylamino group, a morpholino group, a lower alkyl-substituted pyrimidinyl 
group, a lower alkyl-substituted pyrazolyl group, a hydroxy-substituted lower 
alkyl group, a lower alkanoyl-substituted amino group, a lower alkoxy group, a 
lower alkyl group, a protected or unprotected hydroxy group, a carboxyl- 
substituted lower alkyl group, a lower alkoxycarbonyl-substituted lower alkyl 

15 group, a lower alkoxycarbonyl-substituted lower alkoxy group, a carbamoyl 
group, a carboxyl group, a lower alkylthio group, a lower alkoxycarbonyl 
group, a nitro group, a trihalogeno-lower alkyl group, a morpholinocarbonyl 
group, a carboxyl-substituted lower alkoxy group, a di-lower alkylsulfonyl- 
substituted amino group, a morpholino-lower alkylcarbamoyl-substituted 

20 lower alkoxy group, an amino group being substituted by a lower alkyl group 
and a protecting group for amino group, a lower alkylenedioxy group, a 
carbamoyl group being substituted by a protected or unprotected amino group, 
a lower alkylsulfinyl group and a lower alkylsulfonyl group; or a 5- to 10- 
membered heterocyclic group having 1 to 4 heteroatoms selected from a 

25 nitrogen atom, an oxygen atom and a sulfur atom, said heterocyclic group 
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having 1 to 4 substituents selected from a hydroxy group, a halogen atom, a 
lower alkyl group, a phenyl-substituted lower alkyl group, a hydroxy- 
substituted lower alkyl group, an oxo group, a lower alkoxy group, a protected 
or unprotected amino group, a mono- or di-lower alkylamino group, a phenyl- 
5 substituted lower alkoxycarbonyl group, a lower alkoxycarbonyl group, a 
carboxyl group and a carbamoyl group, and 
R3 is a hydrogen atom or a lower alkyl group, 

18. An isoquinolinone derivative of the formula (I-B): 



10 




wherein Ring A2 and Ring B2 are the same or different and each a benzene ring 

15 which may optionally be substituted by 1 to 4 groups selected from the group 
consisting of a protected or unprotected hydroxy 1 group; a lower alkylenedioxy 
group; a halogen atom; a lower alkyl group; a mono- or di-lower alkylcarbamoyl- 
oxy group; and a group of the formula: R6^-(C0)n-0 

in which R^® is 

20 (i) a lower alkyl group which may optionally have 1 or 2 substituents 

selected from the group consisting of a 5- to 12-membered heteromonocyclic or 
heterobicyclic group having optionally 1 to 4 substituents selected from the 
group consisting of a hydroxy-substituted lower alkyl group, a lower alkyl 
group, an 0x0 group and a lower alkoxycarbonyl group; a phenyl or naphthyl 
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group having optionally 1 to 4 substituents selected from the group consisting 
of a protected or unprotected amino group, a lower alkylenedioxy group, a 
carboxyl group, a lower alkoxycarbonyl group, a lower alkoxy group, a 
sulfamoyl group, a carbamoyl group, a nitro group, a phenyl group, a halogen 

5 atom, a mono-lower alkylamino group, a di-lower alkylamino group, a lower 
alkylpiperazinocarbonyl group, a hydroxy-substituted lower alkyl group and a 
lower alkyl group; a cyano group; a carboxyl group; a mono- or di-lower alkyl- 
amino group; a lower alkoxy-substituted lower alkoxy group; a lower alkoxy 
group; a hydroxy group; a carbamoyl group; a lower alkoxycarbonyl group; a 

10 cyclo-lower alkyl group; and a benzoyl group, 

(ii) a 5- to 12-membered heteromonocyclic or heterobicyclic group 
having optionally 1 to 4 substituents selected from the group consisting of a 
lower alkyl group, a cyano group, a carboxyl group, a mono- or di-lower 
alkylamino group, a lower alkoxy-substituted lower alkyl group, a hydroxy 

15 group, a lower alkoxy group, a carbamoyl group, a lower alkoxycarbonyl group 
and a nitro group, 

(iii) a cyclo-lower alkyl group, 

(iv) a lower alkenyl group, or 

(v) a lower alkyl-substituted or unsubstituted phenylsulfonyl group. 
20 n is an integer of 0 or 1, 

RIB is 

(i) a hydrogen atom, 

(ii) a lower alkyl group having optionally 1 to 3 substituents selected 
from the group consisting of a piperidyl group, a pyridyl group, an imidazolyl 

25 group, a lower alkyl-substituted piperidyl group, a furyl group, a morphohno 
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group, a tetrahydrofuryl group, a dihydropyridyl group being substituted by a 
lower alkyl group and an oxo group, a piperazinyl group, a lower alkoxy- 
carbonyl substituted-piperazinyl group, a cyclo-lower alkyl group, a phenyl 
group, a lower alkylenedioxy-phenyl group, a lower alkoxycarbonyl group, a 

5 hydroxyl group, a hydroxy-substituted lower alkoxy group, a carboxyl group, a 
lower alkoxy group, a protected or unprotected amino group, a carbamoyl 
group, a di-lower alkylamino group and a pyridylcarbonyloxy group, 

' (iii) a cyclo-lower alkyl group having optionally 1 to 3 subsUtuents 
selected from the group consisting of a lower alkoxycarbonyl group, a hydroxy 

10 group, a carboxyl group, a lower alkyl group, a lower alkoxy group, a hydroxy- 
substituted lower alkoxy group and a protected or unprotected amino group, 

(iv) an unsaturated or partially saturated 6- to 14-membered monocyclic, 
bicyclic or tricyclic aryl group having optionally 1 to 4 substituents selected 
from the group consisting of a halogen atom, a mono- or di-lower alkylamino 

15 group, a morpholino group, a lower alkyl-substituted pyrimidinyl group, a lower 
alkyl-substituted pyrazolyl group, a hydroxy-substituted lower alkyl group, a 
protected or unprotected amino group, a lower alkanoyl-substituted amino 
group, a lower alkoxy group, a lower alkyl group, a protected or unprotected 
hydroxy group, a carboxy-substituted lower alkyl group, a lower alkoxy- 

20 carbonyl-substituted lower alkyl group, a lower alkoxycarbonyl-substituted 
lower alkoxy group, a carbamoyl group, a carboxyl group, a lower alkylthio 
group, a lower alkoxycarbonyl group, a nitro group, a trihalogeno-lower alkyl 
group, a morpholinocarbonyl group, a carboxy-substituted lower alkoxy group, 
a di-lower alkylsulfonylamino group, a morpholino-lower alkyl carbamoyl- 

25 substituted lower alkyl group, a sulfamoyl group, a carbamoyl group being 
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optionally substituted by a protected or unprotected amino group, a lower 
alkylsulfinyl group and a lower alkylsulfonyl group, 

(v) a 5- to 12-membered aromatic or aliphatic heteromonocyclic or 
heterobicyclic group having 1 to 4 substituents selected from the group 

5 consisting of a hydroxy group, a halogen atom, a phenyl-substituted lower alkyl 
group, a hydroxy-substituted lower alkyl group, an oxo group, a lower alkoxy 
group, a protected or unprotected amino group, a mono- or di-lower alkylamino 
group, a phenyl-lower alkoxycarbonyl group, a lower alkoxycarbonyl group, a 
carboxyl group and a carbamoyl group, or 

10 (vi) an amino group having optionally 1 or 2 substituents selected from 

the group consisting of a protecting group for amino group, a pyridyl group, a 
lower alkanoyl group, a lower alkoxy group, a hydroxy-substituted lower alkyl 
group, a phenyl group, a lower alkanoyloxy-substituted lower alkyl group and a 
trihalogeno-lower alkanoyl group, 

15 is a group of the formula: -COOR^B or a group of the formula: 

-CON(R4B)(R5B) 

R3B is a hydrogen atom, a lower alkyl group, a tri-lower alkylsilyl group or a 
phenyMower alkyl group, and 

a group of the formula:-N(R'^B)(R5B) jg a hydroxy-lower alkyl-substituted 
20 piperazinyl group, a morpholino group, a pyrrolidinyl group, an imidazolyl- 
substituted lower alkylamino group or a mono- or di-lower alkylamino group, 
provided that when R^B one of the groups of the above-mentioned (i) or (ii), 
then at least one of Ring A2 and Ring B2 is a benzene ring which is substituted 
by two or more lower alkoxy groups, 
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or a pharmaceutically acceptable salt thereof. 

19. 6-Methoxy-3-methoxycarbonyl-2-morpholino-7-(4-pyridylmethyl- 
oxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

6-methoxy-3-methoxycarbonyl-2-morpholino-7-(3-pyridylmethyloxy)-4- 
5 (3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone; 

6-methoxy-3-methoxycarbonyl-2-morpholino-7-(2-pyridylmethyloxy)-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

6-methoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-7- 
(4-pyridylmethyloxy )- 1 (2H)-isoquinolinone; 
10 6-methoxy-3-methoxycarbonyI-2-phenyl-4-(3,4,5-trimethoxyphenyl)-7- 
(3-pyridylmethyloxy)- 1 (2H)-isoquinolinone; 

6-inethoxy-3-methoxycarbonyl-2-phenyl-4-(3,4,5-trimethoxyphenyl)-7- 
(2-py ridylmethyloxy)- 1 (2H)-isoquinolinone; 
or a pharmaceutically acceptable salt thereof. 
15 20. 2-(4-Aminophenyl)-6-methoxy-3-methoxycarbonyl-7-(2-pyridyl- 

methyloxy)-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aininophenyl)-7-(3-aminobenzyloxy)-6-methoxy-3-niethoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-6-methoxy-3-methoxycarbonyI-7-(4-pyridylmethyl- 
20 oxy)-4-(3A5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(2-benzimidazolylmethyloxy)-6-methoxy-3- 
methoxycarbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(3,5-diaminobenzyloxy)-6-methoxy-3-methoxy- 
carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 
25 2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-6-methoxy-3- 
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methoxycarbonyl-7-(2-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophcnyl)-4-(4-bromo-3,5-dimethoxyphenyl)-6-methoxy-3- 
methoxycarbonyl-7-(3-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-6-methoxy-3- 
methoxycarbonyl-7-(4-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(2-pyridylmethyloxy)-4-(3,4,5 
trimethoxyphenyl)- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-7-(3-pyridy]methyloxy)-4-(3,4,5 
trimethoxyphenyl)-! (2H)-isoquinolinone; 

2-(4-aminophenyl)-3-inethoxycarbonyl-7-(4-pyridylmethyloxy)-4-(3,4,5 
trimedioxyphenyl)-l(2H)-isoquinohnone; 

2-(4-aminophenyl)-7-(2,5-dimethoxybenzyloxy)-3-methoxycarbonyl-4- 

(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(3,5-dimethoxybenzyloxy)-3-methoxycarbonyl-4- 

(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(2-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(3-pyridylmethy loxy )- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(4-pyridylmethyloxy)-l(2H)-isoquinolinone; 

7-(3-aminobenzyloxy)-2-(4-aminophenyl)-4-(4-bromo-3,5-dimethoxy- 
phenyl)-3-methoxycarbonyI-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(2-pyridylinethyloxy)- 1 (2H)-isoquinolinone; 
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2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(3-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(3-dimethylaminobenzyloxy)-3-methoxycarbonyl- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 
5 2-(4-aminophenyl)-3-methoxycarbonyl-7-pyrazinylmethyloxy-4-(3,4,5- 
trimethoxyphcnyl)-l(2H)-isoquinoIinone; 

2-(4-aminophenyl)-7-(3,5-diaminobenzyloxy)-3"methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(6-hydroxymethyl-2-pyridylmethyloxy)-3-methoxy- 
10 carbonyl-4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(4-carboxybenzyloxy)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxyphenyl)- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(3-carboxybenzyloxy)-3-methoxycarbonyl-4- 
(3,4,5-trimethoxy phenyl)- 1 (2H)-isoquinolinone; 
15 2-(4-aminophenyl)-3-niethoxycarbonyl-7-[4-(4-methylpiperazinyl- 
carbonyl)benzyloxy]-4-(3,4,54rimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4"aminophenyl)-3-methoxycarbonyl-7-[3-(4-methylpiperazinyl- 
carbonyl)benzyloxy]"4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-7-[3-(inethylamino)benzyloxy]- 
20 4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(2-hydroxymethylbenzyloxy)-3-methoxycarbonyl- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-niethoxycarbonyl-7-(N-oxo-2-pyridylmethyloxy)- 
4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone; 
25 2-(4-aminophenyl)-3-niethoxycarbonyl-8-(2-pyridylmethyloxy)-4-(3,4,5- 
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trimethoxyphenyl)-! (2H)-isoquinolinone; 

2-(4-aminophenyl)-3--methoxycarbonyl-8-(3-pyridylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-3-melhoxycarbonyl-8-(4-pyriclylmethyloxy)-4-(3,4,5- 
trimethoxyphenyl)- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-7-(6-hydroxy- 
methyl-2-pyridylmethyloxy)-3-methoxycarbonyl-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-pyrazinylmethyloxy)- 1 (2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
phenyI)-7-(4-pyridyImethyloxy)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
phenyl)-7-(3-pyridylmethyloxy)-l(2H)-isoquinolinone; 

2-(4-aininophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
phenyl)-7-(2-pyridylmethyloxy)- 1 (2H)-isbquinolinone; 

2-(4-aminophenyl)-7-(3,5-diaminobenzyloxy)-3-methoxycarbonyl-4- 

(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(6-hydroxymethyl-2-pyridylmethyloxy)-3-methoxy- 
carbonyl-4-(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(3-methylaminobenzyloxy)-3-methoxycarbonyl-4- 
(3,5-dimethoxy-4-melhylphenyl)-l(2H)-isoquinolinone; 

2-(4-aminophenyl)-7-(2-hydroxymethylaminobenzyloxy)-3-methoxy- 
carbonyl-4-(3,5-dimethoxy-4-methylphenyl)-l(2H)-isoquinolinone; 

2-(4-aininophenyl)-3-methoxycarbonyl-4-(3,5-dimethoxy-4-methyl- 
phenyl)-7-(2-pyrazinylmethyloxy)-l(2H)-isoquinolinone; 
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2-(4-aminophenyl)-4-(4-chloro-3,5-dimethoxyphenyl)-3-methoxy- 
carbonyl-7-(4-pyridylmethyloxy)-l(2H)-isoquinolinone, 
or a pharmaceutically acceptable salt thereof. 

21. 2-(4-Aminophenyl)-6,7-dimethoxy-3-methoxycarbonyl-4-(3,4,5- 
5 trimethoxy phenyl)- 1 (2H)-isoquinolinone or a pharmaceutically acceptable salt 

thereof. 

22. 6,7-Dimethoxy-3-methoxycarbonyl-2-morphoIino-4-(3,4,5- 
trimethoxyphenyl)-l(2H)-isoquinolinone or a pharmaceutically acceptable salt 
thereof. 

10 23. 2-(4-Aminophenyl)-3-methoxycarbonyl-7-(2-pyridylmethyloxy)- 

4-(3,4,5-trimethoxyphenyl)-l(2H)-isoquinolinone or a pharmaceutically 
acceptable salt thereof. 

24. A process for preparing an isoquinolinone derivative of the 
formula (I): 




a) 



20 wherein Ring A and Ring B are the same or different and each a substituted or 
unsubstituted benzene ring, R^ is (1) a hydrogen atom, (2) a substituted or 
unsubstituted lower alkyl group, (3) a substituted or unsubstituted cyclo-lower 
alkyl group, (4) a substituted or unsubstituted aryl group, (5) a substituted or 
unsubstituted heterocyclic group, or (6) an amino group optionally having one 
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or two substituents, is a group of the formula -COOR^ or -C0N(R4)(R5), R3 
is a hydrogen atom or an ester residue, and a group of the formula -N(R'^)(R5) is 
a substituted or unsubstituted nitrogen-containing aliphatic heterocyclic group 
or a substituted or unsubstituted amino group, provided that when Rl is a 
5 hydrogen atom or a substituted or unsubstituted lower alkyl group, then at least 
one of Ring A and Ring B is a benzene ring which is substituted by two or more 
lower alkoxy groups, or a pharmaceutically acceptable salt thereof, 
which comprises reacting an isocoumarin derivative of the formula (11): 

O 

R^ 

wherein the symbols are the same as defined above, or a salt thereof, with an 
1 5 amine compound of the formula (III): 

RI-NH2 (m) 

wherein R^ is the same as defined above, or a salt thereof, and if necessary, 
followed by converting the product into a pharmaceutically acceptable salt 
thereof. 

20 25. A process for preparing an isoquinolinone derivative of the 

formula (I): 
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O 



5 




0) 



wherein Ring A and Ring B are the same or different and each a substituted or 
unsubstituted benzene ring, RMs (1) a hydrogen atom, (2) a substituted or 
unsubstituted lower alkyl group, (3) a substituted or unsubstituted cyclo-lower 
alkyl group, (4) a substituted or unsubstituted aryl group, (5) a substituted or 

10 unsubstituted heterocyclic group, or (6) an amino group optionally having one 
or two substituents, R2 is a group of the formula -COOR^ or -C0N(R4)(R5), R3 
is a hydrogen atom or an ester residue, and a group of the formula -N(R^)(R5) is 
a substituted or unsubstituted nitrogen-containing aliphatic heterocyclic group 
or a substituted or unsubstituted amino group, provided that when R^ is a 

15 hydrogen atom or a substituted or unsubstituted lower alkyl group, then at least 
one of Ring A and Ring B is a benzene ring which is substituted by two or more 
lower alkoxy groups, or a pharmaceutically acceptable salt thereof, 
which comprises subjecting an isocoumarin derivative of the formula (II): 



0 



20 




wherein the symbols are the same as defined above, or a salt thereof, to 
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hydrolysis to give a compound of the formula (IV): 




dV) 



10 



15 



wherein the symbols are the same as defined above, further reacting the 
compound (IV) with an amine compound of the formula (III): 



wherein is the same as defined above, or a salt thereof, if necessary, followed 
by converting the product into a pharmaceutically acceptable salt thereof. 

26. A process for preparing an isoquinolinone derivative of the 
formula (I): 



wherein Ring A and Ring B are the same or different and each a substituted or 
unsubstituted benzene ring, Ri is (I) a hydrogen atom, (2) a substituted or 
unsubstituted lower alkyl group, (3) a substituted or unsubstituted cyclo-lower 
alkyl group, (4) a substituted or unsubsituted aryl group, (5) a substituted or 
unsubstituted heterocyclic group, or (6) an amino group optionally having one 
or two substituents, R^ is a group of the formula -C00R3 or-CON(R4)(R5), r3 



RI-NH2 



an) 




(I) 
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is a hydrogen atom or an ester residue, and a group of the formula -N(R4)(R5) js 
a substituted or unsubstituted nitrogen-containing aliphatic heterocyclic group 
or a substituted or unsubstituted amino group, provided that when is a 
hydrogen atom or a substituted or unsubstituted lower alkyl group, then at least 
5 one of Ring A and Ring B is a benzene ring which is substituted by two or more 
lower alkoxy groups, or a pharmaceutically acceptable salt thereof, 
which comprises subjecting a benzoylbenzamide compound of the formula (V): 



0 



10 




wherein the symbols are the same as defined above, or a salt thereof, to 
intramolecular cyclization reaction, to give a compound of the formula (VI): 




(VD 



20 wherein the symbols are the same as defined above, further subjecting the 
compound (VI) to dehydration reaction, and if necessary, followed by 
converting the product into a pharmaceutically acceptable salt thereof. 

27. A process for preparing an isoquinolinone derivative of the 
fonnula (I-b): 
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COOR 



31 



(I-b) 



wherein Ring A and Ring B are the same or different and each a substituted or 
unsubstituted benzene ring, R' is (1) a hydrogen atom, (2) a substituted or 
unsubstituted lower alkyl group, (3) a substituted or unsubstituted cyclo-lower 
alkyl group, (4) a substituted or unsubsituted aryl group, (5) a substituted or 
unsubstituted heterocychc group, or (6) an amino group optionally having one 
or two substituents, and R^^ is an ester residue, provided that when RMs a 
hydrogen atom or a substituted or unsubstituted lower alkyl group, then at least 
one of Ring A and Ring B is a benzene ring which is substituted by two or more 
lower alkoxy groups, or a pharmaceutically acceptable salt thereof, 
which comprises subjecting a compound of the formula (I-a): 



wherein the symbols are the same as defined above, to esterification reaction, 
and if necessary, followed by converting the product into a pharmaceutically 
acceptable salt thereof. 

28. A process for preparing an isoquinolinone derivative of the 




COOH 



a-a) 
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formula (I-c): 



5 




wherein Ring A and Ring B are the same or different and each a substituted or 
unsubstituted benzene ring, R^ is (1) a hydrogen atom, (2) a substituted or 
unsubstituted lower alkyl group, (3) a substituted or unsubstituted cyclo-lower 

10 alkyl group, (4) a substituted or unsubsituted aryl group, (5) a substituted or 
unsubstituted heterocyclic group, or (6) an amino group optionally having one 
or two substituents, and a group of the formula -N(R'^)(R5) is a substituted or 
unsubstituted nitrogen-containing aliphatic heterocyclic group, or a substituted 
or unsubstituted amino group, provided that when R^ is a hydrogen atom or a 

15 substituted or unsubstituted lower alkyl group, then at least one of Ring A and 
Ring B is a benzene ring which is substituted by two or more lower alkoxy 
groups, or a pharmaceutically acceptable salt thereof, 
. which comprises reacting a compound of the formula (I-a): 



20 




wherein the symbols are the same as defined above, with an amine compound of 
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wherein the symbols are the same as defined above, or a salt thereof, if 
5 necessary, followed by converting the product into a pharmaceutically 
acceptable salt thereof. 

29. A process for preparing an isoquinolinone derivative of the 
formula (I-e): 



0 



10 




wherein Ring B is a substituted or unsubstituted benzene ring, is a hydrogen 
15 atom, a protected or unprotected hydroxy group, a lower alkylenedioxy group, 
a halogen atom, a lower alkyl group, a mono- or di-lower alkylcarbamoyloxy 
group or a lower alkoxy group, RMs (1) a hydrogen atom, (2) a substituted or 
unsubstituted lower alkyl group, (3) a substituted or unsubstituted cyclo-lower 
alkyl group, (4) a substituted or unsubsituted aryl group, (5) a substituted or 
20 . unsubstituted heterocyclic group, or (6) an amino group optionally having one 
or two substituents, is a group of the formula -COOR^ or -CON(R4)(R5), R3 
is a hydrogen atom or an ester residue, a group of the formula -N(R'^)(R5) is a 
substituted or unsubstituted nitrogen-containing aliphatic heterocyclic group, 
or a substituted or unsubstituted amino group, R^ is a substituted or 
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unsubstituted lower alkyl group, a substituted or unsubstituted lower alkenyl 
group, a substituted or unsubstituted cyclo-lower alkyl group, a substituted or 
unsubstituted aryl group, a substituted or unsubstituted arylsulfonyl group, or a 
substituted or unsubstituted heterocyclic group, and n is 0 or 1, provided that 
5 when is a hydrogen atom or a substituted or unsubstituted lower alkyl 
group, then at least one of Ring A and Ring B is a benzene ring which is 
substituted by two or more lower alkoxy groups, or a pharmaceutically 
acceptable salt thereof, 

which comprises reacting a compound of the formula (I-d): 




15 wherein the symbols are the same as defined above, or a salt thereof, with a 

compound of the formula (Vlll-a): 

R6-C00H (Vffl-a) 

wherein R^ is the same as defined above, or a reactive derivative thereof, or with, 

a compound of the formula (Vlll-b): 
20 R6-X (Vffl-b) 

wherein X is a leaving group, and R^ is the same as defined above, and if 

necessary, followed by converting the product into a pharmaceutically 

acceptable salt thereof. 

30. A process for preparing an isoquinolinone derivative of the 
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formula (I-g): 



Q 



5 




12 



(I-g) 



wherein Ring A and Ring B are the same or different and each a substituted or 
unsubstituted benzene ring, R^^ js an amino-substituted lower alkyl group, an 
amino-substituted cyclo-lower alkyl group, an amino-substituted aryl group, an 

10 amino-substituted heterocyclic group, or an amino group, R^ is a group of the 
formula -C00R3 or -CON(R4)(R5), and R3 is a hydrogen atom or an ester 
residue, and a group of the formula -N(R4)(R5) is a substituted or unsubstituted 
nitrogen-containing aliphatic heterocyclic group or a substituted or 
unsubstituted amino group, provided that when R^2 is an amino-substituted 

15 lower alkyl group, then at least one of Ring A and Ring B is a benzene ring 

which is substituted by two or more lower alkoxy groups, or a pharmaceutically 
acceptable salt thereof, 

which comprises removing a protecting group for amino group from a 
compound of the formula (I-f): 



20 



0 



wo 98/38168 



PCT/JP98/00715 



291 

wherein R^Ms a lower alkyl group substituted by a protected amino group, a 
cyclo-lower alkyl group substituted by a protected amino group, an aryl group 
substituted by a protected amino group, a heterocyclic group substituted by a 
protected amino group, or a protected amino group, and the other symbols are 
the same as defined above, or a salt thereof, and if necessary, followed by 
converting the product into a pharmaceutically acceptable salt thereof, 

31 . A process for preparing an isoquinolinone derivative of the 
formula (I-i): 



Q 




wherein Ring A and Ring B are die same or different and each a substituted or 
unsubstituted benzene ring, R^^ is a substituted or unsubstituted lower alkyl 
group, R2 is a group of the formula -C00R3 or -C0N(R4)(R5), and R^ is a 
hydrogen atom or an ester residue, and a group of the formula -N(R4)(R5) is a 
substituted or unsubstituted nitrogen-containing aliphatic heterocyclic group or 
a substituted or unsubstituted amino group, provided that at least one of Ring A 
and Ring B is a benzene ring which is substituted by two or more lower alkoxy 
groups, or a pharmaceutically acceptable salt thereof, 
which comprises reacting a compound of the formula (I-h): 
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wherein the symbols are the same as defined above, or a salt thereof, with a 
compound of the formula (IX): 

R13-X1 (DC) 
wherein is a halogen atom, and R^^ is the same as defined above, and if 
10 necessary, followed by converting the product into a pharmaceutically 
acceptable salt thereof. 

32. A pharmaceutical composition which comprises a therapeutically 
effective amount of a compound as set forth in any one of claims 1 to 23 or a 
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable 

1 5 carrier or diluent thereto. 

33. The pharmaceutical composition according to claim 32, which is a 
medicament for treating erectile dysfunction in mammals including human 
species. 

34. A method for treatment and/or prophylaxis of chronic heart failure, 
20 angina, erectile dysfunction, female sexual dysfunction, hypertension, 

pulmonary hypertension, atherosclerosis or restrenosis after percutaneous 
transluminal coronary angioplasty in mammal, which comprises administering to 
the mammal a therapeutically effective amount of a compound or a 
pharmaceutically acceptable salt thereof as set forth in any one of claims 1 to 23. 
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35. A use of an isoquinolinone derivative as set forth in any one of 
claims 1 to 23 in the manufacture of a pharmaceutical composition for the 
treatment and/or prophylaxis of chronic heart failure, angina, erectile 
dysfunction, female sexual dysfunction, hypertension, pulmonary hypertension, 
5 atherosclerosis or restrenosis after percutaneous transluminal coronary 
angioplasty. 
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